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This dissertation consists of three chapters on financial literacy. The chapters examine the 
impact of financial literacy on households’ risk tolerance and financial planning behavior. 
Financial literacy was assessed in two dimensions: an objectively-measured financial literacy 
score, and a subjectively-perceived financial literacy level.  
The first chapter reviews the literature measuring financial literacy, and raises concerns 
about the prevalent state of financial-literacy overconfidence, which can lead to underprepared 
financial planning and irrational financial behavior. This chapter uses the survey data from the 
Financial Regulatory Authority’s (FINRAs) 2009, 2012 and 2015 National Financial Capability 
Study (NFCS) to explore how individual and regional characteristics can explain the extent of 
differences in financial literacy overconfidence.  
The second chapter examines the role of risk tolerance in the association between financial 
literacy and financial planning behavior, using NFCS’s three-wave surveys. The results reveal 
that both financial literacy (objectively-measured and subjectively-perceived) and risk tolerance 
are positively associated with financial planning behavior, and that financial literacy can be 
employed as an effective tool to alleviate individuals’ perception bias in risk tolerance. This 
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chapter uses structural equation models (SEM) with latent variables to extend mediation analysis 
for the categorical mediator (risk tolerance) and outcomes (financial planning behaviors). The 
results further underscore the essential mediator role of risk tolerance between financial literacy 
and financial planning behavior, implying that the current financial literacy program should put 
more focus on helping participants perceive the optimal degree of risk tolerance. 
The third chapter uses data from the 2013 Chinese Household Finance Survey (CHFS) to 
explore the impact of financial literacy on Chinese households’ retirement planning and the 
demand for commercial1 insurance. Particular attention is paid to financially excluded 
subpopulations (rural, illiterate and migrant). These subpopulations are vulnerable concerning 
the social pension system coverage. The chapter finds that improving financial literacy could 
help Chinese households better prepare for retirement. Households with a higher objective 
financial literacy score and who paid more attention to financial information are more likely to 
have a retirement plan, and have diversified ways to support life after retirement. Moreover, 
annual household disposable income, family net assets, gender, age, age-squared, family size, 
number of children, health condition are significant factors explaining how Chinese households 
choose different ways to support their lives after retirement. Rural and illiterate households 
depend more on saving and child support after retirement, while urban and literate households 
are more likely to rely on the social pension plan and retirement pay. Degrees of trust in 
commercial pension plans is the critical factor determining whether Chinese households are 
willing to buy commercial insurance and pension plans. This choice can be improved by means 
of increasing financial knowledge and paying more attention to financial information.
                                                     
1 Commercial insurance and commercial pension plan in this chapter refers to the health insurance, life insurance 
and pension plan that Chinese households purchased individually from a commercial company but not received 
directly from government. The counterpart in the U.S.is the same health insurance, life insurance and pension plan 
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Chapter 1 Financial literacy overconfidence 
  
 




1.1  Introduction 
The 2008-2009 Global Financial Crisis (GFC) demonstrated the importance of financial 
literacy and its impact on the U.S. economy. In response, research on financial literacy and 
interest in financial education have increased. Moreover, we see a sharper focus on consumer 
policy. The absence of financial literacy leads to poor financial decisions. Research has shown 
that this is evident for many countries (Asaad, 2015; Christelis, Jappelli, & Padula, 2010; 
Lusardi & Mitchell, 2008b; Porto & Xiao, 2016; Remund, 2010).                
In this chapter, we focus on the concept of financial-literacy overconfidence. Financial-
literacy overconfidence is defined to be the positive gap between subjectively-perceived and 
objectively-measured financial literacy. It has significant impacts on financial decisions, and it 
may lead to harmful behavior.  This is of concern to policymakers, practitioners and 
researchers in household finance. Financial literacy overconfidence is associated with an 
individual’s perception of their own financial knowledge and ability. It is displayed when 
actual knowledge or ability fails to meet one’s subjective expectations. Cordell, Smith, and 
Terry (2011) find that less skilled financial planners are more confident than the more skilled. 
They regard overconfidence, or “that upward gap between what we know and what we think 
we know,” may result in an overestimation of financial ability. Many researchers study 
different measures of financial literacy and its impact on households’ financial behavior 
(Allgood & Walstad, 2016).  
 Previous research has not studied the distribution and evolution of financial-literacy 
overconfidence over time nor examined the determinants of financial-literacy overconfidence. 
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My focus on financial-literacy overconfidence is important, and not to be confounded with 
financial education.  Merely providing financial education is not sufficient to overcome the 
financial literacy overconfidence bias. This chapter aims to fill the void in the literature.  
Survey data from the Financial Regulatory Authority’s (FINRAs) 2009, 2012 and 2015 
National Financial Capability Study (NFCS), provides us with both an objective financial 
literacy score and a subjectively perceived level of financial literacy.  The objectively-
measured financial literacy score is derived from the number of correct answers to multiple-
choice and true/false questions answered by participants. The subjectively-perceived level of 
financial literacy is a self-rating that reflects how confident respondents are about their 
financial knowledge.  When this exceeds the participant’s objectively-measured financial 
literacy we conclude that probably there exists financial literacy overconfidence.  
Recent micro financial behavior literature employed financial literacy overconfidence as 
a major independent variable, with other covariates, to explain households’ stock market 
participation (Xia, Wang, & Li, 2014), financial advice usage (Porto & Xiao, 2016), and credit 
card behavior (Allgood & Walstad, 2016). This chapter differs from the previous literatures 
on three counts. 
First,  this chapter detects a considerable geographic variation in financial literacy 
overconfidence over time, not documented in previous research. Therefore, I refine the 
measure of financial literacy overconfidence by using state-level subsample for each year to 
calculate the two average scores, whereas the literature calculates the scores by the whole 
national sample. Since the geographical mapping figures reveal a wide variation in financial 
literacy across different states over the three years of the survey, the literature’s usage of 
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average scores at the state level could conceal the potential geographic impacts. My exclusion 
of the impact of geographic factors results in a higher degree of financial literacy 
overconfidence than the other research employing the same survey data in NFCS 2012.  
Second, most research on financial-literacy overconfidence is based on data from a single 
year. I use data from multiple years (2009, 2012 and 2015). This provides more detailed 
information and insights on the variation of financial literacy overconfidence over time and 
allows for a comparative study.  
Third, other financial literacy papers, introduce state dummies to control for state-
specific fixed effects. This chapter differs from the literature in that it combines demographic 
data by individual from NFCS with the regional data by state from the Bureau of Economic 
Analysis (BEA) and the Bureau of Labor Statistics (BLS) to analyze the determinants of 
financial literacy overconfidence. I find that male, older and white respondents, as well as the 
ones with more education and higher income, report lower financial literacy overconfidence. 
However, respondents currently owning his/her homes report higher financial literacy 
overconfidence. Marital status does not have any impact on financial literacy overconfidence. 
I also find an impact of regional characteristics on financial literacy overconfidence. 
Respondents residing in an area with higher per capita personal income are more 
overconfident, while respondents residing in an area with higher unemployment rate are less 
overconfident in financial literacy.  
These findings suggest that financial literacy initiatives should emphasize not only on 
factual knowledge, but also on helping individuals achieve a proper level of confidence. 
Meanwhile, the results have valuable policy implications for practitioners and policymakers 
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to target groups who are overconfident and areas where financial literacy overconfidence are 
high.  
The next section reviews the literature on measuring objective and subjective financial 
literacy, and compares financial literacy survey results across 16 countries. Section 1.3 
provides an overview of the survey data and measures used in Chapter 1 and 2. This section 
also presents key facts about the evolution and distribution of financial literacy and financial 
literacy overconfidence by states. Section 1.4 explores key factors affecting financial literacy 
overconfidence. 
1.2  Measuring financial literacy 
The increase in the importance of financial literacy depends on many underlying 
demographic, economic and societal factors. The most important of these factors are the 
forthcoming explosion of aging baby boomers population, the increase in longevity, the 
switching from state-sponsored pension scheme to private providers, and the growing 
globalization of financial markets with complicated financial instruments (OECD, 2009). A 
critical part of a country’s “financial literacy strategy” starts with measuring the level of 
financial knowledge and capability of its population (Lusardi, 2012). 
1.2.1 Objectively-measured financial literacy 
The challenge met by most practitioners is how to convert concrete conceptual terms into 
consistent measurable matrices. The National Strategy of Financial Literacy (2011) provides 
a broad direction on how financial literacy should be measured, but without specific concrete 
measures and goals. Most researchers measure financial literacy at the individual level, then 
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aggregate by groups, either demographic or socio-economics or regional. 
The existing literature measuring financial literacy (Chen & Volpe, 1998; Hung, Parker, 
& Yoong, 2009; Huston, 2010; Lusardi, Mitchell, & Curto, 2010; Remund, 2010; Volpe, 
Chen, & Pavlicko, 1996) rely on the objective measurement of what individual families 
actually know about basic financial concepts encountered in daily life, using a set of multiple 
choice or true-false test questions in different national surveys. These surveys also include 
questions about sociodemographic characteristics, financial behavior, and financial decisions 
(G20/OECD INFE, 2017; FINRA NFCS, 2015). 
Volpe and Chen (1996) are the first to conduct a financial literacy survey in the United 
States, through a multiple-choice question set (Investment IQ score). Their questionaries 
cover  a variety of personal investment topics such as the knowledge of risk, diversification, 
financial advisor qualification, tax planning, business math, stock valuation, measurement of 
bond performance, global investing, measurement of municipal fund performance and impact 
of interest rate change, with  other questions on sociodemographic and academic backgrounds. 
The survey was distributed to over 1800 students from different universities around the 
country. Chen and Volpe (1998) find that financial illiteracy exists widely among college 
students. Furthermore, non-business majors, women, students in the lower-class ranks, under 
age 30, and with little work experience have lower levels of financial literacy. In addition, 
less knowledgeable students tend to hold wrong opinions and less likely to make informed 
decisions. Chen and Volpe (2002) also detect that women are not only less financially literate, 
but also less confident in personal finance topics. These gender differences persist even after 
controlling for other covariates, such as age, class rank, major and work experience, and other 




The survey results also reveal that most respondents learn financial knowledge through 
informal channels. About 70% get their financial knowledge from their parents, while only 
30% get it from high school. This paper has been widely cited as evidence to support 
integrating personal finance education into K-12 institutions. Chen and Volpe is a milestone 
in the personal finance literature that focuses on the level of financial literacy and its 
determinants in the United States. However, the financial literacy questions employed in their 
study cover a lot of topics, and are not practical to the national level for a variety of 
demographic and social groups. This is especially important for multinational comparisons 
across different countries with a variety of financial systems and diverse economic history. 
Lusardi and Mitchell (Lusardi & Mitchell, 2008a; Lusardi, 2011) focus on the four 
principles: “Simplicity, Relevance, Brevity, and Capacity to differentiate” to design their 
survey. They build on several fundamental concepts which lie at the root of financial decision 
making in intertemporal models. These are saving and investment decisions modeled in the 
life cycle setting (Huston, 2010; Lusardi et al., 2014). Their survey translates these concepts 
into an easily-measured financial literacy metrics to test respondents’ 1) numeracy and 
capacity to do simple calculations related to compound interest rates, 2) understanding 
inflation, and 3) understanding of risk diversification. Their questions are worded as follows: 
•Suppose you had $100 in a savings account and the interest rate was 2% per year. After 
5 years, how much do you think you would have in the account if you left the money to grow: 
[More than $102; Exactly $102; Less than $102; Don't know; Prefer not to say] 
CHAPTER 1.  Financial Literacy Overconfidence                                                                         
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•Imagine that the interest rate on your savings account was 1% per year and inflation 
was 2% per year. After 1 year, how much would you be able to buy with the money in this 
account: [More than today; Exactly the same; Less than today; Don't know; Prefer not to say] 
•Do you think that the following statement is true or false? “Buying a single company's 
stock usually provides a safer return than a stock mutual fund.” [True; False; Don't know; 
Prefer not to say] 
These three questions were firstly implemented in a special module of the 2004 Health 
and Retirement Study (HRS) for  respondents aged 50 and older. They were then added to 
other surveys, such as the 2007-2008 National Longitudinal Survey of Youth (NLSY) for  
respondents aged 23-28 (Lusardi et al., 2010), the RAND American Life Panel (ALP) for  
respondents  of all ages (Lusardi & Mitchell, 2009), and the 2015, 2012, and 2009 National 
Financial Capability Study (NFCS) for individual households. 
The results in the surveys described above reveal how widely spread is low financial 
literacy among all groups in the U.S.  These three questions are used in numerous U.S.  
Surveys. They have also been translated into different languages and conducted in a series of 
national surveys in other countries.  
This chapter summarizes the results of different national surveys conducted by fifteen 
foreign countries from different papers in Table 1.1. For comparison, this chapter also 
calculates the proportion of correct and “do not know” answers to each question and to all 
questions, for the U.S. in 2009, 2012 and 2015 using NFCS, and for China in 2013 and 2015 
using CHFS (Chinese Household Finance Survey). Comparable proportion of correct answers 
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are available in data NFWBS 2016, but there are no “do not know” choice in that survey. 
The table highlights a few key findings. First, few people across countries can correctly 
answer all the three basic financial literacy questions. The low levels of financial literacy are 
prevalent everywhere, not being specific to any given country or stage of economic 
development. The relatively high percentage of correct financial literacy answers in Indian 
data, however, is due to the fact that the respondents in the survey were individuals who were 
specifically interested in the topic of financial planning, and sought financial planning advice 
on a personal finance portal, “InvestmentYogi”. Atkinson and Messy (Atkinson & Messy, 
2012) confirmed the pattern of financial illiteracy across 14 countries at different stages of 
economic development in four continents, using a harmonized set of financial literacy 
questions, with the three main concept questions discussed earlier and five extra questions. 
Second, what respondents know about financial literacy might be related to national 
historical experience. For example, Germans and Dutch are more likely to know the answers 
to the inflation question, while fewer Japanese, Romanians, and Russians do. The reason for 
this is that Japan has experienced little inflation and some deflation, while Romania and 
Russia were planned economies in the past. The effect of experience on financial concepts 
comprehension has been observed in countries which experienced periods of hyperinflation 
(Center, Global Financial Literary Excellence, 2014). For instance, Argentina experienced 
hyperinflation in the late 1980s and early 1990s. It took only 20 days for prices to double at 
the peak of hyperinflation (Hanke & Krus, 2013). “While Argentina’s overall financial 
literacy rate (28%) is lower than the world average (33%), 65% of Argentine respondents 
answer the inflation question correctly, exceeding the world average of 43%”. Similar patterns 
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are also observed in the other countries that struggled with hyperinflation in the 1990s, 
including Georgia, Bosnia and Herzegovina, and Peru (Center, Global Financial Literary 
Excellence, 2014), Page 11. 
Third, of the three questions examined, risk diversification appears to be the concept that 
people have the most difficulty interpreting. A high percentage in most countries respond “do 
not know” to the risk diversification question. The risk diversification question tests the 
knowledge about “stocks,” “stock mutual funds” and “risk diversification” jointly.  To answer 
this question correctly, respondents need to know what a stock is and that a stock mutual fund 
is composed of many stocks (Lusardi et al., 2014). Understanding risk diversification is 
essential when making long-term financial planning decisions, such as retirement savings. 
The low literacy in this topic also exists among respondents with retirement accounts. More 
than 40% of Americans do not know how their investments are allocated in their retirement 
fund (Prudential’s 2016 Retirement Preparedness Survey Findings). 
Fourth, Lusardi and Mitchell (Lusardi & Mitchell, 2009; Lusardi et al., 2014; M. C. Van 
Rooij, Lusardi, & Alessie, 2011) posit that people’s response in these surveys might be 
sensitive to how the financial literacy question is framed and worded. Thus, the comparisons 
among different countries could be not consistent if the questions are worded differently from 
the original questions enumerated in the previous text. For example, the fraction of 
respondents correctly answering the risk diversification question doubles in the Dutch Central 
Bank Household Survey (DHS, 2011), when the question is framed as “Buying a company 
stock usually provides a safer return than a stock mutual fund. True or false?” rather than as 
“Buying a stock mutual fund usually provides a safer return than a company stock. True or 
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false?” The crude rule of thumb (such as always picking the first as the correct answer) cannot 
explain this well, since that would generate a lower rather than a higher percentage of correct 
answers for “buying a company stock usually provides a safer return than a stock mutual fund. 
True or false?” Instead, it appears that some respondents do not understand the question, 
perhaps because they are unfamiliar with stocks, bonds, and mutual funds. It implies that 
answers judged to be “correct” in the survey might instead be attributable to guessing. 
Two additional questions have been added to National Financial Capacity Survey since 
2009 to examine more sophisticated concepts, such as 4) the inverse relationship between 
bond prices and interest rates (Lusardi, 2011), and 5) understanding of mortgages/mortgage 
payments. The questions are worded as follows: 
•If interest rate rise, what will typically happen to bond prices: [They will rise; They will 
fall; They will remain the same; There is no relationship between bond prices and the interest 
rates; Don't know; Prefer not to say] 
•“A 15-year mortgage typically requires higher monthly payments than a 30-year 
mortgage, but the total interest paid over the life of the loan will be less”: [True; False; Don't 
know; Prefer not to say] 
Results reveal new gaps in knowledge: only 30% of Americans knew about the inverse 
relationship between bond price and interest rates, and still 20% of Americans did not 
understand the mortgage payments and interest well. 
In contrast to the improvements of American personal finance capability, such as making 
ends meet and planning for emergency needs, children’s college education and retirement 
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(NFCS 2015, 2012, and 2019), financial literacy shows a constant downward trend since 
2009.  Chart 1.1 shows the percentage of correct answers in each financial literacy questions for 
different years.  The most significant drops in performance occur on the inflation and risk question. 
These two questions are in the middle in terms of difficulty, not as easy as the interest rate and 
mortgage questions, and not so tricky as the bond question.  
Chart 1.2 shows the percentage changes of correct answers in different income groups 
from 2009 to 2015. The largest performance decreases on the inflation and risk questions are 
among respondents in the middle-income group, relative to the poorest and wealthiest groups. 
FINRA speculates that the class of moderately financially literate citizens is shrinking from 
the trends in financial literacy scores,  mirroring the shrinking middle class led by growing 
income inequality (NFCS, 2015).                                                                                                                        
1.2.2 Subjectively-perceived financial literacy 
Subjectively-perceived financial literacy is an alternative way to assess financial literacy. 
It consists of a self-assessment of financial literacy or knowledge,. Although objective 
measures are favored in economic research, there is growing literature employing subjective 
measures to study different economic or financial behavior, such as perception of life 
satisfaction and wellbeing (Kahneman & Krueger, 2006), self-assessment of credit 
(Courchane, Gailey, & Zorn, 2008), and risk attitudes (Leonard, 2012). 
Huzdik et al. (2014) find there exist significant disparities between the level of actual-
measured financial literacy and self-perceived financial literacy among individuals and 
households. Many of these hold a mistaken belief that they are financially literate, when they 
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are not. In the survey, about 30% of the respondents perceived themselves as being more 
financially knowledgeable than their measured financial literacy score would suggest. 
Lusardi et al.(2014) and Hung et al. (2009) label the subjective assessment of financial 
literacy as “perceived” financial literacy. They suggest that perceived financial literacy is not 
merely a proxy for actual financial literacy. There often exists a substantial mismatch between 
peoples’ self-perceived versus actual knowledge, where the latter is measured by the number 
of correct answers to the financial literacy questions listed in the previous section. In surveys 
conducted in different countries (e.g., the United States, Netherlands and Germany), the 
assessment of self-perceived financial literacy usually takes the form of a rating question, 
asking participants to indicate their level of financial knowledge. One such question is: 
•On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you 
assess your overall financial knowledge? 
Table 1.2 summarizes the survey results of subjectively-perceived financial literacy 
questions in different countries. Even though objectively-measured scores were low, 
respondents tend to overestimate how much they know about financial literacy and were 
generally somewhat confident in their financial knowledge.  
For example, in all years U.S. Financial Capacity Study, more than 70 percent of 
respondents rate themselves 4 or higher in their financial knowledge level (out of 7%), but 
only around 30% of the surveyed sample could actually answer all the three financial literacy 
question correctly. I also see that the confidence in financial literacy has increased over the 
years 2009, 2012 and 2015. To some extent, this pattern of increasing households’ confidence 
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in financial literacy over the indicated years is consistent with the economic recovery from 
the 2008 submortgage financial crisis. Chart 1.3 shows the proportion of respondents at 
different levels (low, natural and high) of self-perceived financial literacy for the years 2009, 
2012 and 2015. 
Similar findings on low objectively-measured financial literacy score but high 
subjectively-perceived financial literacy level could also be found in other countries, such as 
the Netherlands and Germany (Bucher-Koenen & Lusardi, 2011). One exception is Japan. 
Japanese respondents rate themselves low in financial knowledge, which might be attributed 
to Asians’ conservative culture. 
Other studies use different survey questions to assess respondents’ self-perceived 
financial literacy.  All of these studies find that people are unaware of their shortcomings in 
financial literacy, although their actual financial literacy level is low. Agnew et al.  (2012) 
find that correlations between perceived and actual financial knowledge of investments vary 
considerably depending on individual characteristics. Lusardi and Mitchell (2009) and Van 
Rooij et al. (2011) find that subjective and objective measures of financial literacy are 
positively associated, while the cross-tabulations of scores shows sizable percentages of 
individuals in each possible combination. Gallery et al. (2011) find that only 41% of those 
respondents with a good or very good self-rating of financial literacy also have scored in the 
highest two quintiles on the specific investment questions. Parker et al. (2012) report only a 
modest correlation (0.366) between perceived and actual financial knowledge, and find that 
perceived knowledge, separate from the actual one, has positive effects on prudent planning 
for retirement. 
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1.2.3 Financial literacy overconfidence  
If perceived financial literacy is not merely another measure of actual financial literacy, 
then it may affect financial behavior through a different mechanism. One possible mechanism 
is financial confidence. A person with high self-perceived financial literacy and low actual 
financial literacy may be thought of as over-confident. 
Confidence, or “perceived self-efficacy,” is defined as people's beliefs about their 
capabilities to produce designated levels of effects (Bandura, 1977). Confidence is a desirable 
trait for human accomplishments and positive well-being (Bandura, 1994). Self-efficacy 
beliefs determine how people feel, think, motivate themselves and behave. Such beliefs 
produce diverse effects through four primary processes, including cognitive, motivational, 
affective, and selection processes. Under-confidence could “manifest as apathy, resulting in a 
poor or suboptimal financial outcome” (Financial Literacy Foundation, 2007, p. 39). For 
example, households may feel the undergoing stress that comes from money issues, and 
investors may second-guess their investment choices and harm their portfolio returns.  
Overconfidence, on the other hand, is defined as “an inflated sense or an inopportune 
belief toward a witnessed reasoning, judgment, and the person’s cognitive abilities.” (Sadi, 
Asl, Rostami, Gholipour, & Gholipour, 2011)). It is “the most robust finding in the 
psychology of judgment” and has been found in a variety of contexts (Moore & Healy, 2008). 
Overconfident people believe they are better at a variety of skills than they really are. To make 
matters worse, most of them think they are less overconfident than other people. In behavioral 
finance and psychological literature, overconfidence stems from several biases (Kahneman, 
2003). Some of these biases are: the cognitive bias, the hindsight bias, and the extrapolation 
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bias. Cognitive bias happens when “individuals tend to use quick and easy heuristics when 
forming ideas and judgments and then seek and attend to information confirming rather than 
refuting those ideas.” Hindsight bias operates when “investors tend to take a nostalgic view 
of their past winners but forget about their previous losing investments.” Hindsight bias can 
further lead to extrapolation bias, by creating the illusion that one can predict market 
performance accurately. This behavior can become more pronounced if investments have 
charted significant gains recently. 
Confidence in financial knowledge encourages to take action and thus improve financial 
decisions or outcomes (Hung et al., 2009). Over-confidence in financial literacy, however, 
can drive individuals to overestimate their financial capacity and participate in risky activities 
with a potential high loss. In the stock market, overconfident investors believe they have a 
better ability to forecast future stock prices and tend to take more precarious stock positions 
(Barber & Odean, 2001; Odean, 1998). Overconfident online brokerage clients are inclined 
to increase the trading frequency and accept a higher risk for a less-diversified portfolio 
(Merkle, 2017). In business, overconfident entrepreneurs misjudge their ability to successfully 
start a business and enter markets when or where there is a low probability of success 
(Camerer & Lovallo, 1999). Overconfident executives are more likely to exhibit an optimistic 
bias, and thus start down a slippery slope of growing intentional financial reporting (Schrand 
& Zechman, 2012). 
Overconfidence is of particular concern for financial planners and advisers, since there 
are different ways it can negatively impact personal or householders’ financial decisions. 
(Lusardi & Mitchell, 2007) suggest that overconfidence could prevent individuals from 
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seeking financial advice, and thus increase the knowledge gap in personal finance. Campbell 
(Campbell, 2006) finds that overconfident households fail to perform optimal financial 
behavior under the standard positive model. They overestimate their knowledge and ability, 
which leads to “the illusion of control.” This prevents them from taking precautionary 
financial actions, such as underpreparing or not preparing for emergencies or/and retirement, 
or failing to protect themselves against the loss with insurance.  
Winchester, Huston, and Finke (2011) note that investors with overconfidence bias are 
reluctant or unlikely to seek financial advice from others. Instead, they firmly believe in their 
own ability to handle personal finance issues. Even in the rare case when overconfident people 
do seek financial advice, a lack of understanding (de Zwaan, Lee, Liu, & Chardon, 2017) 
always emerge. “Overconfidence in financial literacy leads clients to pursue higher-level 
financial advice they are not fully capable of comprehending, thus creating problems for the 
efficacy of a financial plan and resulting in disputes.” 
 Using a large sample of older respondents between 60 and 85, Finke, Howe, and Huston 
(2016) find that financial literacy, after controlling for characteristics like education, gender 
and wealth, declines at a consistent rate after retirement; while confidence in financial 
decision-making abilities does not decline with age but stay the same. Decreasing financial 
literacy, with unchanging financial-literacy confidence, opens the door to abuse from less 
principled advisers. Older consumers whose financial literacy skills have declined may be 
particularly vulnerable to the sale of unsuitable investments. Egan, Matvos, and Seru (2016) 
find that financial firms who hire advisers with ethical violations concentrate more in areas 
with high elderly populations. Since older clients are also wealthier, they may meet net worth 
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thresholds that allow advisers to sell them complex products that can only be legally sold to 
so-called accredited investors, who are generally more financially knowledgeable. 
1.3 Data and methodology  
1.3.1 Data 
This chapter obtains data from 2009, 2012 and 2015, the three waves of the National 
Financial Capability Study (NFCS). NFCS is funded by the Financial Industry Regulatory 
Authority (FINRA) Investor Education Foundation, and conducted by Applied Research & 
Consulting. The survey has approximately 500 respondents per state, plus the District of 
Columbia, from June-October on each survey year.  To provide additional utility for 
researchers working with the data, the 2015 and 2012 NFCS included oversamples in four 
large states, for a total of 1,000 respondents each in CA, IL, NY, and TX. To minimize 
disclosure risk, public-access database removes all direct identifiers, and collapse all indirect 
identifiers from original survey results to broader categories. For example, age is collapsed 
into age bands, and income is collapsed into income bands.  
The weight column, variable wgt_n2, in the public-access database is intended to 
produce a reliable national representation of the population, in terms of age, gender, ethnicity, 
education and Census Division2, for national level of analysis. To compute clustered robust 
standard errors for multiple linear regressions, I use the survey commands available in Stata. 
Svyset command is used to set up survey data analysis: svyset [pweight = wgt_n2]. Analyses 
are then run using commands with the svy prefix. This ensures that point estimates are correct 
                                                     
2 with adjustments for the oversampled states for comparability with previous years 
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(i.e., weighted) and that measures of sampling error (e.g., margin of error) and inferential 
statistics (e.g., statistical tests) are calculated correctly. To check the trend difference over the 
years, I use subpop option for svy, not if, to do analyses of subsamples for the year 2009, 2012 
and 2015, e.g., “svy, subpop (if track = 2009):”. The use of if outside of subpop will result in 
Stata incorrectly assuming that sample size is only that of the subpopulation, not the entire 
sample. 
There are 27564, 25509 and 28146 respondents in 2015, 2012, and 2009 NFCS 
respectively. Table 1.3 provides descriptive statistics for the three survey samples.                                                                                                                                                                         
1.3.2 Objectively-measured financial literacy  
Individuals need at least a fundamental level of financial knowledge. This knowledge, 
paired with financial decision-making skills, can best ensure an individual’s financial 
capability. NFCS contains five survey questions covering fundamental financial concepts 
encountered in daily life: compounding interest, inflation effects on the time value of money, 
the relationship between bond prices and interest rates, interest payments differences on 
shorter and longer mortgages, and principles relating to stock diversification and risk. Table 
1.4 documents the five financial literacy questions and the survey results of 2009, 2012, and 
2015. 
Although the questions appear to be relatively simple, they are challenging for many 
adults and have served as reliable and valid indicators of financial literacy in several national 
surveys. Question 1, 2, 5 were used in the 2004 Health and Retirement Survey, Wave 11 of a 
2007-2008 National Longitudinal Survey of Youth, 2014 Standard &Pool Global FinLit 
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Survey (Ambuehl, Bernheim, & Lusardi, 2015; Lusardi & Mitchell, 2008a; Lusardi et al., 
2010). They have also been translated into different languages and employed in national 
surveys across 16 countries (Agarwal, Amromin, Ben-David, Chomsisengphet, & Evanoff, 
2015; Agnew et al., 2012; Arrondel, Debbich, & Savignac, 2013; Boisclair, Lusardi, & 
Michaud, 2017; Lusardi & Mitchell, 2011).  
Question 1, 2, 3, and 5 were used in an American Life Panel Survey (Fonseca, Mullen, 
Zamarro, & Zissimopoulos, 2012; Lusardi & Mitchell, 2009). Question 4 has been used in a 
University of Michigan survey of consumers (Hilgert, Hogarth, & Beverly, 2003). The five 
questions provide an overall measure that we labeled as objectively-measured financial 
literacy. They are employed as a complete slot of Lusardi financial literacy measurement in 
2009, 2012, 2015 three waves NFCS survey by FINRA, and 2017 National Financial Well-
Being Survey by Consumer Financial Protection Bureau. 
Respondents can indicate either they do not know the answer or can choose ‘refuse to 
answer.’ This helps respondents not choose at random. Specifically, the five financial 
questions in the objective financial literacy test include two options, ‘‘I don’t know’’ and 
“Prefer not to say”. Choosing ‘‘I don’t know’’ is a signal that the respondent indeed does not 
know the correct answer. It is categorized to the incorrect answer in our study. Since we 
cannot precisely infer whether “Prefer not to say” is incorrect or not, the group of respondents 
choosing “Prefer not to say” is excluded from the whole sample in my study. 
Table 1.5 summarizes the survey results of the five objectively-measured financial 
literacy questions in the U.S., for the year 2009, 2012 and 2015. These demonstrate relatively 
low levels of financial literacy, and imply Americans have difficulty applying financial 
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decision-making skills to real-life situations.  
Figure 1.1, Figure 1.2, and Figure 1.3 illustrate the distribution of average financial 
literacy scores across different states in the U.S., for the year 2009, 2012 and 2015. Financial 
literacy varies substantially across states and tends to cluster in space. The states characterized 
with high financial literacy scores are shown to cluster in the central and northern part of the 
country over the time period of the study. , Meanwhile comparatively low scores are found in 
the southern and almost the entire eastern part. Peng and Lu (Peng et al., 2017) apply the 
spatial Durbin model to account for spatial dependence of financial literacy across the states 
over time. Their empirical results support the spatial spillover effect, in which per capita real 
GDP and unemployment positively, and the Gini coefficient negatively associate with the 
financial literacy in neighboring states.” 
1.3.3 Subjectively-perceived financial literacy  
NFCS also contains an alternative measure of overall financial literacy. Respondents in 
the NFCS survey were asked to assess their financial literacy on a 7-point Likert item scale, 
whereby a “1” reflects lowest self-assessed levels of financial literacy and a “7” reflects 
highest levels. The question is worded as follows: “On a scale from 1 to 7, where 1 means 
very low and 7 means very high, how would you assess your overall financial knowledge?” 
The groups choosing the answers ‘‘I don’t know’’ and “Prefer not to say” are excluded from 
my sample. This subjective question provides insights into how respondents perceive their 
own level of financial literacy. I labeled this as subjectively-perceived financial literacy, 
without having to answer test questions on objectively-measured financial literacy3. Table 1.6 
                                                     
3  The question asking adults to give themselves a self-rating of their financial literacy came after the 
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shows the descriptive statistics of subjective-perceived financial literacy. 
As shown in Table 1.6, a meager percentage of respondents assess their financial literacy 
level as below average, i.e., only 11%, 9%, and 7% in 2009, 2012, and 2015 respectively. 
Whereas, a very high percentage of respondents assess their financial literacy level as above 
average, i.e., 67%, 73%, and 76% for 2009, 2012, and 2015 respectively. Most importantly, 
respondents, on average, rate their financial literacy as 4.99, 5.17 and 5.26 in 2009, 2012 and 
2015 respectively, which present an increasing trend of American’s financial confidence.  
1.3.4 Financial literacy overconfidence  
Table 1.7 summarizes descriptive statistics of the four different types of combined 
objective-subjective financial literacy. It is worth mentioning that there are some differences 
between my measurements of financial-literacy overconfidence and the ones in the current 
studies using the 2012 NFCS data, such as Asaad (2015) and Porto and Xiao (2016). 
Specifically, the difference is in the calculation of the mean of objective and subjective 
financial-literacy. I use the state-level subsample of each year to calculate the two average 
scores, whereas they calculate the scores by the whole national sample. The geographical 
mapping figures (Figure 1.1, Figure 1.2, & Figure 1.3) reveal wide variation in financial 
literacy across different states over the three years. I thus raise the concern that using the 
national average in the existing literature as the cutoff points could neglect the potential spatial 
effects. For example, in 2015, the highest state average of objective FL is Montana 3.45, while 
                                                     
respondents answered questions about their financial behavior or outcome, but before the five Lusardi 
financial literacy measurement questions. This placement near the very end of the survey may have 
encouraged respondents be more accurate in their self-assessments because they had to think about a wide 
range of financial matters before giving their self-ratings. The self-rating, however, was not influenced by 
the five test items because those items came after they gave their self-rating.   
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the lowest state average of objective FL is Florida 2.71. The gap is 0.74, which is substantial, 
considering the overall scale of objective financial literacy is only 5. A respondent with 
objective FL score 3.1, should be considered as relatively financial literate if he lives in 
Florida, while relatively financial illiterate if he lives in Montana. However, using the national 
average on 2015, 2.98, instead of the state average, as cut-off point could recognize the 
respondent with objective financial literacy score 3.1 as the same level of financial literate 
whether he lives in Florida or Montana, or any other state. Using average scores at the state 
level could exclude potential geographic impacts.  
Following my methodology, 24.18%, 15.09% and 16.14% of the sample are classified 
as “Low-High” or overconfident group in 2009, 2012 and 2015 respectively. Asaad (2015) 
and Porto and Xiao (2016) use the data of the 2012 NFCS and conclude that about 10% and 
11.6% of the sample are overconfident respectively. My financial literacy overconfident 
proportion in 2012 is 15.09%, which is higher than theirs. 
The proportion of financial-literacy overconfident population by state range from 7.01% 
in West Virginia in 2015 to 39.12% in North Carolina in 2009. Table 1.8 shows the highest 
and lowest proportions of financial literacy overconfidence for the five states respectively4. 
A higher proportion reflects an overall higher level of financial literacy overconfidence 
in that state. As shown in Table 1.8, the rank of financial literacy overconfidence by state 
varies greatly over time. These findings indicate that it is necessary to study the distribution 
and evolution of financial literacy overconfidence over time.  
                                                     
4 A full list of state rank is available upon request. 
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Figure 1.4, Figure 1.5 and Figure 1.6 divide the states into quintiles based on their 
proportions of financial-literacy overconfident populations. From 2009 to 2015, the number 
of states with the lowest and low proportion of financial-literacy overconfidence is getting 
smaller. And the numbers of states with the highest and high proportion of financial literacy 
overconfidence in 2009 and 2015 are far more than the number in 2012. In the most recent 
year, 2015, Figure 1.6 shows that the states with the higher levels of financial literacy 
overconfidence tend to be clustered in the north and southwest of the country. While states 
with the lower levels of financial literacy overconfidence are in the central east and 
northwestern parts of the country. 
1.4 Determinants of financial literacy overconfidence   
To further explore how financial literacy overconfidence correlates with geographic 
factors at the state level, I assume the following equation can describe the financial literacy 
overconfidence of each respondent: 
𝐹𝐹𝐹𝐹 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 = 𝛼𝛼 + 𝛽𝛽𝛽𝛽𝑂𝑂𝛽𝛽𝑂𝑂𝛽𝛽𝑂𝑂𝛽𝛽𝛽𝛽ℎ𝑂𝑂𝑂𝑂 + 𝛾𝛾𝛾𝛾𝛾𝛾𝛽𝛽𝛾𝛾𝑂𝑂 + 𝜀𝜀                                          (1.1) 
The description and summary statistics of variables are described in Table 1.9. Given that 
financial literacy overconfidence is a binary variable and the disturbance parameter ε satisfies 
the normal distribution, I use probit model and standard maximum likelihood estimation 
method to estimate regression (1.1). 
Table 1.10 reports the estimates of coefficients on the explanatory variables of regression 
(1.1) in 2015, 2012 and 2009. Given that all the three sample sizes over 20000 observations, 
it is not surprising that the regression equations are statistically significant. All the regressions 
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in Table 1.10 indicate that gender, age, education, ethnicity, marital status, income, and home 
are the most robust predictors of financial literacy overconfidence. Gender, age, education, 
income, and ethnicity enter significantly at the 1% or 5% level, and the coefficients are 
negative. The coefficient of home is significantly negative, while the marital status enters 
insignificantly in the three regressions. As for the explanatory variables of regional 
characteristics, the coefficients of per capita personal income are significantly positive and 
the coefficients of unemployment rate are significantly negative in the three regressions. 
Robust results cannot be found for the other regional variables. 




 Chart 1.1 Percentage of correct answers in different questions by years 2009, 2012 and 2015 
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                 Chart 1.2 Changes in percentage of correct answers in different income groups from 2009 to 2015 

































      Chart 1.3 Proportion of respondents at the different level of self-perceived financial literacy by years 2009, 2012 and 2015 
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Figure 1.2 Distribution of average financial literacy score across different states in the U.S. for the year 2012 
 
Figure 1.3 Distribution of average financial literacy score across different states in the U.S. for the year 2015 
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Figure 1.4 Distribution of financial literacy overconfidence across different states in the U.S. for the year 2009 
 
Figure 1.5 Distribution of financial literacy overconfidence across different states in the U.S. for the year 2012 
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Figure 1.6 Distribution of financial literacy overconfidence across different states in the U.S. for the year 2015 
 
 
Table 1.1 Survey results of objectively-measured financial literacy questions in different countries 
 
Country  Source   Dataset  






Correct  Don't know Correct  
Don't 
Know Correct  
Don't 
know  
USA  Author's calculations  NFWBS 2016 84.40%    73.20%   84.90%   59.60%   6,394 
USA  Author's calculations  NFCS 2015  78.60% 9.60% 63.50% 18.00% 49.80% 40.90% 37.00% 46.70% 26,530 
USA  Author's calculations  NFCS 2012  78.70% 9.00% 65.90% 18.00% 52.60% 39.80% 39.00% 45.70% 24,386 
USA  Author's calculations  NFCS 2009  81.70% 8.70% 69.60% 17.00% 57.80% 36.90% 44.20% 42.70% 26,917 




Lusardi and Mitchell 
(2011) and Author's 
calculations  
HRS* 2004  67.10% 9.40% 75.20% 9.90% 52.30% 33.70% 34.30% 44.70% 11,596 
Australia  Agnew, Bateman and Thorp (2012)  2012 83.10% 6.40% 69.30% 13.00% 54.70% 37.60% 42.70% 41.30% 1,024 
Canada  Boisclair, Lusardi an Michaud (2017)  CSA 2012  77.90% 8.80% 66.20% 16.10% 59.40% 31.30% 42.50% 37.20% 6,805 
China Author’s Calculations CHFS 2015 15.51% 48.17% 16.38% 45.77% 51.95% 38.31% 2.47% 68.73% 33,953 
China Author's Calculations  CHFS 2013 22.60% 50.28% 15.76% 42.08% 29.99% 47.97% 0.86% 68.95% 27,770 
France  Arrondel, Debbich, and Savignac (2013)  PATER2011 48.00% 11.50% 61.20% 21.30% 66.80% 14.60% 30.90% 33.40% 3,616 
Germany  Bucher-Koenen and Lusardi (2011)  SAVE 2009 82.40% 11.00% 78.40% 17.00% 61.80% 32.30% 53.20% 37.00% 1,059 
India  Agarwal, Amromin,& Ben-David (2015)  
Investment 
Yogi 2014  81% 4% 79% 10% 79% 16% 60% 21% 1,694 
Italy  Fornero and Monticone (2011)  SHIW 2007 40.00% 28.20% 59.30% 30.70% 52.20% 3.70% 24.90% 44.90% 3,992 
Japan  Sekita (2011)  SLPS 2010  70.50% 12.50% 58.80% 28.60% 39.50% 56.10% 27.00% 61.50% 5,268 
Netherlands  Alessie, VanRooij, and Lusardi (2011) DHS 2010 84.80% 8.90% 76.90% 13.50% 51.90% 33.20% 44.80% 37.60% 1,655 
New 
Zealand  
Crossan, Feslier, and 
Hurnard (2011)  ANZ 2009 86.00% 4.00% 81.00% 5.00% 27.00% 2.00% 24.00% 7.00% 850 
Russia  Klapper and Panos (2011)  2009 36.30% 32.90% 50.80% 26.10% 12.80% 35.40% 3.70% 53.70% 1,366 
Romania  Beckmann (2013)  Euro Survey 2011  41.30% 34.40% 31.80% 40.40% 14.70% 63.50% 3.80% 75.50% 1,030 
Sweden  Almenberg and Save- soderbergh (2011)  2010 35.20% 15.60% 59.50% 16.50% 68.40% 18.40% 21.40% 34.70% 1,302 
Switzerland  Brown and Graf (2013)  
St. Gallen 
2011  79.30% 2.80% 78.40% 4.20% 73.50% 13.00% 50.10% 16.90% 1,500 
 
 





Table 1.2 Survey results of subjective-perceived financial literacy questions in different countries 
 
Country Author Dataset 1 2 3 4 5 6 7 Average Score 
USA Author's calculations NFCS 2015 1.2% 1.4% 4.3% 13.8% 35.2% 29.9% 14.2% 5.3 
USA Author's calculations NFCS 2012 1.8% 1.9% 5.0% 14.9% 34.5% 28.2% 13.7% 5.2 
USA Author's calculations NFCS 2009 1.9% 2.4% 6.5% 18.2% 35.7% 24.8% 10.4% 5.0 
USA Lusardi and Mitchell (2014)* ALP 2009* 2.3% 3.0% 11.6% 27.2% 34.7% 16.7% 4.4% 4.6 
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Japan Sekita(2011)** SLPS 2010* 36.8% 34.2% 23.3% 4.9% 0.7%  
 
 
*Question is worded differently in Lusardi and Mitchell (2009) as “How would you assess your understanding of economics (on a 7-point scale; 1 means very 
low and 7 means very high)?” 
** SLPS (2010) surveyed Japanese respondents whether they think that they know a lot about finance and gave the answer on a 1–5 scale 
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Table 1.3 Characteristics of the samples 
 2015 2012 2009 
Total Sample 27564 25509 28146 
Gender    
Male 49% 49% 49% 
Female 51% 51% 51% 
Age    
18-24 12% 12% 14% 
25-29 9% 8% 8% 
30-34 9% 10% 9% 
35-39 9% 8% 9% 
40-44 7% 8% 10% 
45-49 8% 9% 9% 
50-54 10% 11% 11% 
55-59 9% 9% 9% 
60-64 8% 8% 7% 
65 or older 18% 16% 15% 
Ethnicity    
White non-Hispanic 65% 66% 69% 
Black non-Hispanic 12% 12% 11% 
Hispanic (any race) 15% 15% 13% 
Asian non-Hispanic 6% 5% 5% 
Other non-Hispanic 2% 2% 2% 
marital status    
Married 52% 54% 53% 
Single 32% 29% 28% 
Separated 1% 2% 2% 
Divorced 11% 11% 12% 
Widowed/widower 4% 4% 4% 
Education    
Did not complete high school 3% 9% 3% 
High school graduate 26% 29% 29% 
Some college 31% 36% 42% 
College graduate 29% 16% 16% 
Post graduate degree 10% 10% 9% 
Notes: Data is obtained from FINRAs 2009, 2012 and 2015 National Financial Capability Study and is weighted based on national 
distributions within age/gender, ethnicity, education, and Census division. The education variable is measured by different 
indicators in the three years survey. For the purpose of comparison, I merge the two indicators, "High school graduate - regular 
high school diploma" and "High school graduate - GED or alternative credential" into "High school graduate", and merge 
"Associate's degree" and "Bachelor's degree" into "College graduate" 
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Table 1.4 Financial literacy questions and the responses 
 
Question 
2015 2012 2009 
Responses (Percentage) 
Interest: Suppose you had $100 in a savings account and the interest rate was 2% per year. 
After 5 years, how much do you think you would have in the account if you left the money 
to grow? 
More than $102 75% 75% 78% 
Exactly $102 8% 7% 6% 
Less than $102 5% 6% 5% 
Don't know 12% 11% 10% 
Prefer not to say 1% 1% 1% 
Inflation: Imagine that the interest rate on your savings account was 1% per year and inflation 
was     2% per year. After 1 year, how much would you be able to buy with the money in 
this account? 
More than today 10% 9% 7% 
Exactly the same 10% 9% 7% 
Less than today 59% 61% 65% 
Don't know 20% 20% 19% 
Prefer not to say 1% 1% 2% 
Bond: If interest rates rise, what will typically happen to bond prices? 
They will rise 19% 20% 18% 
They will fall 28% 28% 28% 
They will stay the same 5% 5% 5% 
There is no relationship between bond prices and the interest 
rate 9% 9% 10% 
Don't know 38% 37% 37% 
Prefer not to say 1% 1% 2% 
Mortgage: A 15-year mortgage typically requires higher monthly payments than a 30-year 
mortgage, but the total interest paid over the life of the loan will be less. 
True 75% 75% 76% 
False 8% 9% 9% 
Don't know 16% 15% 15% 
Prefer not to say 1% 1% 1% 
Risk: Buying a single company's stock usually provides a safer return than a stock mutual 
fund. 
True 10% 9% 6% 
False 46% 48% 53% 
Don't know 44% 42% 40% 
Prefer not to say 1% 1% 1% 
Notes: Correct answers are italicized 
 
 




       Table 1.5  Survey results of objectively-measured financial literacy questions in the U.S. 
 
Dataset 







Correct  Don't know Correct  
Don't 
Know Correct  
Don't 
know  Correct  
Don't 
know  Correct  
Don't 
know  
NFCS 78.83% 9.27% 63.98% 17.38% 50.42% 40.17% 30.92% 35.97% 79.47% 13.31% 17.26% 42.21% 25,899 
2015 
NFCS 79.06% 8.69% 66.40% 17.57% 53.21% 39.13% 30.73% 36.02% 79.54% 12.21% 17.25% 42.95% 23,815 
2012 
NFCS 82.07% 8.36% 70.09% 16.56% 58.49% 36.17% 30.98% 36.20% 80.53% 11.37% 18.56% 44.19% 26,191 
2009 
 
     Table 1.6  Survey results of subjectively-perceived financial literacy questions in the U.S. 
 
Question 
2015 2012 2009 
Responses (Percentage) 
On a scale from 1 to 7, where 1 means very low and 7 means very high, how would 
you assess your overall financial knowledge? 
Low 1-3 7% 9% 11% 
Neutral 4 14% 15% 18% 
High 5-7 76% 73% 67% 
Don't know 2% 2% 2% 
Prefer not to say 1% 1% 1% 
Mean 5.26 5.17 4.99 
 
      Table 1.7  Proportions of the four types of respondents in terms of combined Objective-
Subjective financial literacy  
                                                                                           
Objective-Subjective 2015  2012  2009  
High-High 27.50%  26.38%  33.05%  
High-Low 27.35%  26.63%  16.41%  
Low-Low 29.01%  31.90%  26.37%  
Low-High 16.14%  15.09%  24.18%  
 
 




     Table 1.8 States with the highest and lowest proportion of financial literacy overconfidence 
 













1 District of Columbia 22.93 Georgia 23.83 
North 
Carolina 39.12 
2 Arizona 21.62 Connecticut 20.81 Pennsylvania 35.70 
3 Maryland 21.37 Oklahoma 20.25 Alabama 34.72 
4 Nevada 20.37 Virginia 20.12 Tennessee 34.66 
5 Connecticut 20.13 New Mexico 19.75 Wyoming 34.53 
 
47 Kentucky 12.22 Alabama 10.34 Idaho 12.12 
48 New Jersey 12.19 California 10.25 Utah 11.46 
49 Washington 11.55 Nevada 10.13 New Hampshire 11.42 
50 Massachusetts 11.09 Kentucky 9.98 Iowa 10.88 
51 West Virginia 7.01 
West 
Virginia 9.96 Louisiana 10.53 
 US average 16.14% US average 15.09% US average 24.18% 
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         Table 1.9   Description and summary statistics of variables  





1: Respondent are classified as 
Low-High group; 0: Otherwise 
2009 0.242 0.428 
0 1 (a) 2012 0.151 0.358 
2015 0.161 0.368 
Explanatory variables of individual characteristics 
Gender 1: Male; 0: Female 
2009 0.471 0.499 
0 1 (b) 2012 0.450 0.498 
2015 0.448 0.497 
Age 1:18-24; 2: 25-34; 3: 35-44; 4: 45-54; 5: 55-64; 6: 65+ 
2009 3.556 1.574 
1 6 (b) 2012 3.728 1.587 
2015 3.686 1.642 
Education 
1: Did not complete high 
school; 2: High school 
graduate; 3: Some college; 4: 
College graduate; 5: Post 
graduate degree 
2009 3.241 1.046 
1 5 (b) 2012 3.082 1.125 
2015 3.359 1.032 
Ethnicity 1: White Alone; 0: Non-White 
2009 0.759 0.428 
0 1 (b) 2012 0.735 0.441 
2015 0.724 0.447 
Marital status 
1: Married; 0: Unmarried 
(including living with partner 
and single) 
2009 0.566 0.496 
0 1 (b) 2012 0.564 0.496 
2015 0.547 0.498 
Income 
1: Less than $15,000; 2: At 
least $15,000 but less than 
$25,000; 3: At least $25,000 
but less than $35,000; 4: At 
least $35,000 but less than 
$50,000; 5: At least $50,000 
but less than $75,000; 6: At 
least $75,000 but less than 
$100,000; 7: At least $100,000 
but less than $150,000; 8: 
$150,000 or more 
2009 4.243 2.049 
1 8 (b) 2012 4.323 2.101 
2015 4.432 2.041 
Employment 
1: Employed (including self-
employed, work full-time for 
an employer [or the military], 
and work part-time for an 
employer [or the military]); 0: 
Otherwise (including 
homemaker, full-time student, 
permanently sick, disabled, or 
unable to work, unemployed or 
temporarily laid off and 
retired) 
2009 0.571 0.495 
0 1 (b) 
2012 0.539 0.499 
2015 0.561 0.496 
Home 1: Respondent [or his/her spouse/partner] currently own 
2009 0.622 0.485 0 1 (b) 2012 0.616 0.486 




Notes: The observation numbers of explanatory variables of individual characteristics are 26917, 24386 and 26530 in 2009, 2012 
and 2015 respectively. The observation numbers of explanatory variables of regional characteristics are 51 in every year. (a) 
represents the source from calculating by the author, (b) represents the source from NFCS, (c) represents the source from Bureau 








his/her home; 0: Otherwise 2015 0.627 0.484 
Children 
0: No financially dependent 
child or do not have any child; 
1: One child; 2: Two children; 
3: Three children; 4: Four or 
more children 
2009 0.766 1.115 
0 4 (b) 
2012 0.730 1.090 
2015 0.678 1.050 




Average income earned per 
person (dollars) 
2009 39091.118 6739.949 29801 60428 
(c) 2012 43925.294 7722.702 32912 66594 
2015 47375.686 8243.254 34771 73302 
Unemployment 
rate 
Percentage of unemployed 
population (%) 
2009 8.537 1.967 4.20 13.30 
 (d) 2012 7.400 1.679 3.20 11.00 
2015 5.069 1.092 2.70 13.30 
Poverty rate 
Percentage of the state 
population below poverty level 
(%) 
2009 13.594 3.345 7.80 6.90 
 (e) 2012 14.304 3.420 8.10 22.00 
2015 12.939 3.054 7.30 19.70 
Population 
density 
Population per square mile of 
land area (persons) 
2009 380.478 1355.904 1.225 9700.704 
(e) 2012 397.586 1453.178 1.281 10406.667 
2015 411.589 1532.321 1.293 10980.786 
Educational 
attainment 
Percentage of population ages 
25 to 64 with high school or 
more education (%) 
2009 89.196 3.400 81.000 95.000 
(e) 2012 89.745 3.097 82.000 95.000 
2015 90.098 2.893 83.000 95.000 
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Table 1.10 Determinants of financial literacy overconfidence   
 
Variable (1) (2) (3) 


























































Explanatory variables of regional characteristics  








































Wald Chi2 1076.29*** 543.85*** 688.86*** 
Pseudo R2 0.036 0.025 0.029 
Observations 26917 24386 26530 
Notes: The regressions are estimated with Probit method in Stata. Robust standard errors are reported in parentheses, and *, **, 
*** indicate significance at the 10%, 5% and 1% level, respectively. Regression in column 1 in column uses a sample restricted 



















Financial risk tolerance profiles4, along with return objectives, are used as guidance for 
financial advisers and planners to construct clients’ investment portfolios. Financial risk tolerance 
is a concept from behavioral economics. It inversely associates with the economic concept of risk 
aversion (Kimball, Sahm, & Shapiro, 2008). FINRA Rule 2111 (Suitability) defines financial risk 
tolerance as “investors’ willingness to risk losing a portion of the original investment in exchange 
for higher potential returns.” (J. E. Grable, 2000) defines financial risk tolerance as “the maximum 
uncertainty that an individual is willing to accept when making a financial decision encountered 
in social and economic life.”  
Extensive studies have been devoted to examining the factors that impact individuals’ 
financial risk tolerance, including age, race, gender, marital status, personality traits, having 
children, education attainment, income, financial stability, and geographical difference (Faff, 
Hallahan, & McKenzie, 2009; Fan & Xiao, 2006; Gilliam, Chatterjee, & Zhu, 2010; J. E. Grable, 
2000; Guiso & Paiella, 2004; Hallahan, Faff, & McKenzie, 2004; Irandoust, 2017; Yao, Sharpe, 
& Wang, 2011). 
Educational attainment is one of the widely surveyed factors underlying financial risk 
tolerance and subsequent risk-averse behavior. Better educated households have a better 
understanding of the nature of risk, and are more likely to make informed decisions in financial 
planning than households with lower levels of educational attainment. However, financial literacy 
deserves more attention when studying individuals’ risk-taking behavior than the widely-studied 
                                                     
4 interchangeable with “risk-appetite” in financial planning 
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educational attainment ((Yao et al., 2011), p.885).  
Yao et al. (2011) argue that the level of specific knowledge and experiences an individual has 
with financial activities, such as investments, has more influence than the general level of 
educational attainment on an individuals’ perception of financial risk. The authors point out that 
an individual with twenty years of investment experience, and only a bachelor degree, should be 
more knowledgeable about investing than a Ph.D. holder with no investment experience. This 
stresses the point that general education is not a guarantee of financial literacy.  
Financial literacy is defined as an individuals’ knowledge of basic economic and financial 
concepts, along with the ability and confidence to use that knowledge and other financial skills to 
manage personal finance issues, to improve the financial well-being, and to enable participation in 
economic life (PACFL, 2008; (Remund, 2010); PISA, 2015).  
Sages and Grable (2010) report that financial numeracy and household financial management 
skills affect their perception of financial risk tolerance. Financially illiterate households need 
further financial education or the help of a professional financial advisor to be able to plan, prepare, 
or attain their financial goals.  Gustafsson and Omark (2015) find financial literacy, regardless of 
academic background, has an increasing effect on financial risk tolerance. Furthermore, they show 
that stock market experience has a higher impact on financial risk tolerance than a formal economic 
background. Chatterjee et al. (2017) also detect a positive association between financial literacy 
and the perception of financial risk tolerance among households. More importantly, they find that 
households with high risk tolerance and high financial literacy have more emergency savings and 
more participation in retirement planning. Like Chatterjee et al. (2017), a sizeable literature has 
documented a robust association between financial literacy and a variety of financial outcomes (R. 
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Clark, Lusardi, & Mitchell, 2017; Duarte & Hastings, 2012; Gerardi, 2010; Hilgert et al., 2003; 
Lusardi & Mitchell, 2007; Lusardi, 2011; Lusardi & Tufano, 2015; M. Van Rooij, Lusardi, & 
Alessie, 2011; M. C. Van Rooij et al., 2011).  
Moreover, another extensive literature has recorded a positive association between 
households’ willingness to tolerate financial risks and their financial behavior (G. L. Clark & 
Strauss, 2008; Fan & Xiao, 2006; J. Grable, Roszkowski, Joo, O'Neill, & Lytton, 2009; J. E. 
Grable, 2000; Hariharan, Chapman, & Domian, 2000). 
The current literature assumes that both financial literacy and risk tolerance have only direct 
effects on financial planning, employing them as two exclusive independent variables. The 
empirical results of this chapter confirm that not only does financial literacy associates with 
households’ financial planning behavior, but it also strongly affects households’ perception of 
financial risk tolerance. I thus argue that risk tolerance can be “endogenous” in determining 
households’ financial planning behavior. A separate equation should be used to take into account 
the mediation (or indirect) effect from financial literacy to risk tolerance and then from risk 
tolerance to financial planning behavior. Therefore, this chapter proposes a model with two 
structural equations, in which risk tolerance plays a critical endogenous mediating role between 
financial literacy and financial planning behavior. 
The structural equations’ error terms need to be correlated to take account of the following 
potential endogeneity.  Respondents with better financial planning outcomes may have the 
incentive to justify their decision by reporting a lower level of risk-tolerance. On the other hand, 
respondents with worse financial planning outcomes may have the incentive to justify their 
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decision by reporting a higher level of risk-tolerance5. Respondents’ inability or unwillingness to 
rate correctly their risk-tolerance can lead to a correlation between their reported risk-tolerance 
levels and financial planning decisions. Unfortunately, the ability or unwillingness are 
unobservable. We cannot relieve such confounding by simply controlling covariates.  
The endogeneity problem explained before is exacerbated when the risk tolerance variable is 
categorical and the financial behavior variable is binary. Therefore, this study employs non-linear 
probability models. To that end, I extend the empirical methods in a recent political science study 
(Huang, 2015) to the case considered here. The mediation analysis of (Huang, 2015) is extended 
in two ways. First, it is adjusted to deal with the endogenous discrete mediator, “risk tolerance”. 
And second,  a shared latent factor between correlated error terms is introduced to tackle potential 
unobserved confounders between risk tolerance and financial planning behavior.  
The empirical results of this chapter show two main points. The first is that there is no support 
for incorporating latent confounding factor between financial risk tolerance and financial planning 
behavior. The second is that we confirm that the effects of financial literacy on financial planning 
behavior are mediated by risk tolerance. Therefore, the empirical results of the mediation model 
challenge the widely applied direct mechanism of financial literacy on households’ financial 
planning behavior. This suggests that the current financial-literacy program should put more focus 
on correcting households’ perception of financial risk tolerance through financial education. 
The following section outlines the conceptual framework. Section 3 first describes the 
data and the construction of the main variables, and then presents the mediation model with 
                                                     
5 Prospect theory states people are risk averse in the domain of gains, while risk seeking in the domain of 
losses (Kahneman & Tversky, 1979). 
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latent confounder to address the endogeneity problem in nonlinear probability model for the 
categorical outcome. Section 4 present results, and Section 5 concludes. 
 Conceptual model 
In behavioral economics, households’ goal-based saving behavior deviates from the 
optimal allocation (consumption-smoothing) derived from the rational economic theories 
(Friedman, 1957; Modigliani & Brumberg, 1954). This deviation occurs because households 
possess different levels of risk tolerance (Jacobs-Lawson & Hershey, 2005). In addition, 
individual households display predictable psychological mistakes when making financial 
decisions under uncertainty.  
Prospect theory (Kahneman & Tversky, 1979) differs from expected utility theory in that 
the value function of households, which passes through the reference point, is S-shaped and 
asymmetrical. It is steeper in the domain of loss than in the domain of gain. Households are 
risk-averse in the domain of gains and risk-seeking in the domain of losses, with losses 
outweighing gains. Such risk-aversion bias is worse for financially illiterate households. 
These households tend to perceive financial decisions as a means to preserve gains. They 
demonstrate a preference for the status quo, which makes them more risk-averse (Chatterjee 
et al., 2017). Riley and Chow (1992) find that individuals’ risk aversion to a certain investment 
declines when they become better able to process and understand financial information and 
the risk environment. 
Three facts suggest that the association among financial literacy, risk tolerance, and 
financial planning behavior can be developed as illustrated in Figure 2.1. The first is that 
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financial literacy improves households’ ability to better estimate their risks and understand 
comprehensive information about financial markets they participate in (Van de Venter, 
Michayluk, & Davey, 2012). The second is that risk tolerance is found as an explanatory factor 
for different economic and financial behavior over time, such as the greater participation in 
stock markets and social capital accumulation (Finke & Huston, 2003). And third is that a 
large body of research has documented a positive correlation between financial literacy and 
financial planning behavior, including planning for retirement (R. Clark et al., 2017; Lusardi 
& Mitchell, 2007), beneficial personal financial management practices (Hilgert et al., 2003), 
and saving and wealth accumulation (Ameriks, Caplin, & Leahy, 2003).  
Figure 2.1 shows two paths between the independent variable Financial Literacy and the 
dependent variable Financial Planning Behavior. The first is the direct causal path. The second 
is a mediation path that goes from Financial Literacy, through the intermediate variable Risk 
Tolerance, up to the outcome variable Financial Planning Behavior. Figure 2.1 forms the 
“Golden Triangle” in mediation analysis (Hayes, 2017). It shows Risk Tolerance (M) on top 
of the triangle and illuminates that the mechanism through which Financial Literacy(X) 
influences Financial Planning Behavior (Y) is through Risk Tolerance. Therefore, the 
mediation model could be applied to test the existence of the X-M-Y relationship.  
 Methods  
2.3.1 Data 
Data for this chapter comes from the three waves of 2009, 2012 and 2015 of the National 
Financial Capability Study (NFCS). NFCS is a national dataset funded by FINRA Investor 
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Education Foundation. NFCS. It contains households’ information on financial literacy, 
financial risk tolerance, financial planning, and financial market participation in the U.S. The 
dataset also contains extensive information on households’ socioeconomic and demographic 
characteristics. There were 28146, 25509, and 27564 respondents in 2009, 2012, and 2015 
NFCS respectively.                                                                                                                                                                         
2.3.2 Variables 
Financial Risk Tolerance  
Following the survey question “When thinking of your financial investments, how 
willing are you to take risks?”, respondents were asked to enter their response on a scale of 1 
to 10, with “very willing to take risk” being 10, and “not at all willing to take risk” being 1. 
Based on these responses, the categorical variable financial risk tolerance is created with the 
range of 1-10. Based on this survey variable and following Hanna and Lindamood (2004)’s 
classification of risk tolerance, I create three binary dummies through coding the bottom third 
of original scale, 1-3, as low risk-tolerance, the middle third, 4-6, as moderate risk-tolerance, 
and the top fourth, 7-10, as high risk-tolerance6. Conservative investors are low risk tolerant, 
and place great emphasis on financial security (Oehler, Wendt, Wedlich, & Horn, 2018). 
Moderate risk-tolerant investors attempt to reduce risk and increase returns proportionately to 
seek higher long-term results (Bourse securities, 2016), but may lack the joy or have no 
aptitude for the investment process (APT Wealth Partners, 2014). Aggressive investors are 
self-assured, willing to tolerate high risk and overconfident in their abilities (Bourse securities, 
                                                     
6 FINRA categorize answer 1-3 as “Not willing to take risk”, 4-7 as “Risk neutral”, and 8-10 as “Willing to 
take risk”. 
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2016). They attempt to outperform the market to realize higher returns on investment 
portfolios (Oehler et al., 2018). 
 Table 2.1 and Table 2.2  show the descriptive statistics for financial risk tolerance over 
the year 2009, 2012 and 2015. The descriptive statistics indicate that 41.08% of the 
respondents had low financial risk tolerance in 2009, but this proportion dropped to 36.37% 
in 2012, and 30.21% in 2015. In contrast, high financial tolerance proportion has been 
growing from 24.28% in 2009, to 28.92% in 2012 and 35.65% in 2015. 
Financial Literacy 
Financial literacy takes two primary forms, objective and subjective (Carlson, Vincent, 
Hardesty, & Bearden, 2008).  Objectively-measured financial literacy refers to a consumers’ 
actual familiarity with important financial concepts encountered in daily life. Subjective-
perceived financial literacy refers to a consumers’ self-determined level of familiarity with 
financial concepts (Xiao, Ahn, Serido, & Shim, 2014). As financial literacy improves, 
households become more confident in their financial decisions. Moreover, the quality of those 
decisions also improves (Parker et al., 2012). Compared with objectively-measured financial 
literacy, subjectively-perceived financial literacy appears to be more predictive of 
households’ financial behavior (Allgood & Walstad, 2016; Xiao et al., 2014). As the level of 
subjectively-perceived financial literacy increases, households tend to take on higher risk 
regarding their investment choices (Larson, Eastman, & Bock, 2016).  
Subjectively-perceived financial literacy was measured by respondents’ self-rating on 
overall financial knowledge, with a differential scale of 1-7. One represents “very low” and 
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seven represents “very high”. Objectively-measured financial literacy was then derived by 
how many questions were answered correctly from the five financial literacy questions 
designed by Lusardi and Mitchell, and has a theoretical range of 0-5. 
The descriptive statistics detail the percentage of respondents who can answer each or 
all the question correctly in the three years. It shows that the level of objectively-measured 
financial literacy has been gradually decreasing in the U.S. from 2009 to 2012 and 2015. This 
is despite the fact that Americans’ subjectively-perceived financial literacy has increased over 
the same time. 
Financial Planning Behavior  
“To empower households to make independent financial decisions and informed choices 
is critically important for a nation’s financial health and prosperity” (FLEC, 2016)7. However, 
many U.S. families do not current meet their financial challenges: “more than half of 
households today do not have 3 months of funds saved for an emergency, and most families 
with children are not currently saving for college. Also, a majority of working Americans 
worry about running out of money in retirement, and nearly a third of workers have no 
retirement savings at all…” 8 
Emergency Fund: Survey participants were asked: “Have you set aside emergency or 
rainy day funds that would cover your expenses in case of sickness, job loss, economic 
downturn, or other emergencies?” A binary variable, Emergency_Fund, was coded as 1  if the 
                                                     
7 Promoting Financial Success in the United States: National Strategy for Financial Literacy, Financial 
Literacy and Education Commission (FLEC), 2011 and 2016 Update. 
8 President Donald J. Trump Proclaims April 2017 as National Financial Capability Month, White House, 
2017 
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respondents answered ‘YES’, and coded as 0 if they answered ‘NO’. Emergency fund or 
“rainy-day” fund is an essential buffer for households against unexpected financial shock and 
maintain financial stability, such as sickness, job loss or economic downturn. Although the 
percentage of respondents with emergency funds has increased from 35% on 2009 to 40% on 
2012 and 46% on 2015, but half of the respondents have not set aside funds to cover expenses 
for three months.  
Retirement Planning: Survey participants were asked: “Have you ever tried to figure 
out how much you need to save for retirement?”  A binary variable, Retirement_Planning, 
was coded as 1 if the respondents answered ‘YES’, and coded as 0 if they answered ‘NO’.  
The  shift in retirement financing from Social Security and employer-sponsored defined 
benefit (DB) pension plans to defined contribution (DC) plans and Individual Retirement 
Account (IRA) underlines the need for a more personalized retirement planning environment. 
Individuals and families must take more responsibility for their retirement financial security. 
Nonetheless, the majority of Americans do not appear to have done much retirement planning. 
Only 39% of respondents have tried to figure out how much they need to save for retirement 
in the year 2015, and the percentages changed little since 2009 (37%).  
College Education: Survey participants were asked: “Are you setting aside some money 
for your children’s college education?” A binary variable, College_Education, was coded as 
1 if the respondents answered ‘YES’, and coded as 0 if they answered ‘NO’. Tuition and fees, 
adjusted for inflation, at four-year public colleges and universities have increased by about 
3.1% per year over the past ten years from 2008 to 20189. The 3.1% average annual rate of 
                                                     
9 Average Rates of Growth of Published Charges by Decade, College Board, Annual Survey of Colleges 2018. 
https://trends.collegeboard.org/college-pricing/figures-tables/average-rates-growth-published-charges-
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increase implies the tuition and fees for college education doubles every 24 years, using Rule 
of 72. An average American family with children can expect to allocate a sizable share of 
their financial resources to paying for college tuition in the future. The percentage of 
respondents who save for college education has increased considerably from 31% in 2009 to 
35% in 2012 and 41% in 2015. Still, more than half of respondents with financially dependent 
children were not setting aside money for their children’s college education.   
Table 2.3 provides an overview of the surveyed U.S. households’ financial profile.  This 
profile documents the decline in performance on the financial literacy questions, where the 
national average of objectively-measured financial literacy score has been falling from 3.22 
in 2009, to 3.09 in 2012,and 3.04 in 2015. Surprisingly, self-perceptions of financial 
knowledge have become higher, where the national average of subjectively-perceived 
financial literacy level has been increasing from 5.00 in 2009, to 5.18 in 2012 and 5.27 in 
2015.  
Attitude towards financial risk is an important determinant of how people choose to 
invest their savings and retirement wealth. As the table shows, respondents’ tolerance to 
financial risk has increased steadily since 2009. At the same time, respondents’ financial 
capability, such as planning for emergency needs, children’s college education, and 
retirement, have been improving. 
Furthermore, the percentage of respondents reporting always paid their credit cards in 
full has increased over the three years. Correspondingly, credit card behavior that are likely 
                                                     
decade  
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to generate sizeable interest or fees (paying the minimum payment, paying late fees, paying 
over the limit fees, or using the card for cash advances) show a downward trend since 2009. 
However, there were still 56% of credit card holders engaging in at least one of these 
expensive practices, and 58% of respondents report that they did not compare information 
about different cards from more than one company when obtaining their most recent credit 
card. 
Control Variables 
Based on the findings from the previous literature (Allgood & Walstad, 2016; Beshears, 
Choi, Laibson, & Madrian, 2018; Chatterjee et al., 2017; Gilliam et al., 2010; Yao, Gutter, & 
Hanna, 2005), this study controls for socioeconomic and demographic variables, including 
age, gender, ethnicity, marital status, number of dependent children present in the households, 
education attainment, income, employment status, and home ownership. Table 2.4 describes 
the definition and summary statistics of variables. 
2.3.3 Analyses 
The first dependent variable in this chapter is financial risk tolerance. This variable is 
categorical and with a scale of 1-10. I run multiple linear regression with SVY command to 
explore the role of financial literacy in shaping households’ financial risk tolerance, after 
controlling for the socioeconomic and demographic variables detailed before.   
All the other dependent variables in this chapter are binary variables, including the three 
categories of financial risk tolerance (low-, moderate-, and high- financial risk tolerance), and 
the three financial planning behavior (emergency_fund, retirement_planning, and 
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college_education). To test binary dependent variables, I ran probit models to explore the 
determinants. Figure 2.2 shows the role of financial literacy and risk tolerance, as the two 
independent explanatory variables, on financial planning behavior. 
Probit models are nonlinear regressions where coefficients are fitted with the maximum 
likelihood to the following function: P(Y=1) = Φ(β'x), where Φ is the standard normal 
distribution, x is a vector of explanatory variables, and β is vector coefficients to be estimated. 
The probit model is nonlinear in β, meaning that the estimates of coefficients are difficult to 
interpret. Moreover, my sample sizes ranged from 14,120 to 75,905, with most equations 
having over 20,000 observations. This resulted in many variables with coefficients 
statistically different from zero. Therefore, I limit the discussion of results to the magnitude 
of the marginal effects because it gives more useful information on the effects of an 
explanatory variable on financial risk tolerance and financial planning behavior among 
respondents.  
To test the mediator role of risk tolerance, the endogeneity of the explanatory variable 
poses severe challenges in nonlinear probability models for the categorical outcome (Huang, 
2015).  Political science literature distinguishes two main sources of endogeneity in mediation 
models, including measured but omitted causes (endogenous mediator), and unmeasured 
confounders (latent factor). Each of endogeneity sources calls for different solutions.  
Figure 2.3 shows the mediator role of financial risk tolerance between financial literacy and 
financial planning behavior, with the latent variable as a confounding factor.  
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To deploy a model capturing the interactions among variables in Figure 2.3, I create the 
latent-variable framework as the following set of equations: 
𝑀𝑀𝑖𝑖∗ = 𝛼𝛼1 + 𝛾𝛾1𝑋𝑋𝑖𝑖 + 𝐶𝐶𝑖𝑖𝛾𝛾2 + 𝑢𝑢1𝑖𝑖                                                                                                        (2.1) 
𝑌𝑌𝑖𝑖∗ = 𝛼𝛼2 + 𝛽𝛽2𝑀𝑀𝑖𝑖 + 𝛾𝛾3𝑋𝑋𝑖𝑖 + 𝐶𝐶𝑖𝑖𝛾𝛾4 + 𝑢𝑢2𝑖𝑖                                                                                                (2.2) 
𝑋𝑋𝑖𝑖: Act_Per, combined financial literacy indicator 
𝑀𝑀𝑖𝑖: Financial risk tolerance   
𝑌𝑌𝑖𝑖: Financial planning behavior (e.g., setting aside emergency fund)  
𝐶𝐶𝑖𝑖 represents a vector of controlled covariates including social demographical variables of 
gender, age, ethnicity, marital status, number of children, education attainment, income, 
employment status, home ownership. 
The familiar threshold model captures the mapping from latent continuous variable to 
each observed categorical variable: 
M = 1, low financial risk tolerance  
M = 2, moderate financial risk tolerance 
M = 3, high financial risk tolerance 
 
 
                      1, if −∞ ≤ M𝑖𝑖∗ < 𝜏𝜏1  
 
 
M=                2, if 𝜏𝜏1 ≤ M𝑖𝑖∗ < 𝜏𝜏2                                                                                                                             
(2.3) 
                                                                                                                                                                
3, if 𝜏𝜏2 ≤ M𝑖𝑖∗ < 𝜏𝜏3 
 
                    1, if Y𝑖𝑖∗ > 0 
Y=                 
                                                                                                                                                                    
(2.4) 
                    0, otherwise  
  
 




𝑀𝑀𝑖𝑖∗ is the latent variable choosing a category of observed 𝑀𝑀𝑖𝑖; 𝑌𝑌𝑖𝑖∗ is the latent variable choosing 
a category of 𝑌𝑌𝑖𝑖 . Both latent variables are continuous but unobservable, and with cumulative 
standard Normal distribution. M equation (2.3) is the familiar ordered Probit model, and the 
Y equation (2.4) is the binary Probit model. 
To build the model with possible M-Y confounding, I create a shared latent variable, 𝐹𝐹𝑖𝑖 ,  
to introduce the dependence between the error terms of the M and Y equations, 𝑢𝑢1𝑖𝑖 and 𝑢𝑢2𝑖𝑖. 
𝑢𝑢1𝑖𝑖 =  𝐹𝐹𝑖𝑖 + 𝜀𝜀1𝑖𝑖                                                                                                                                             (2.5) 
𝑢𝑢2𝑖𝑖 =  𝜆𝜆𝐹𝐹𝑖𝑖 + 𝜀𝜀2𝑖𝑖                                                                                                                                         (2.6) 
where  𝐹𝐹𝑖𝑖 ∽ 𝑁𝑁(0,1), 𝜀𝜀1𝑖𝑖  ∽ 𝑁𝑁(0,1), 𝜀𝜀2𝑖𝑖  ∽ 𝑁𝑁(0,1) 
Here 𝐹𝐹𝑖𝑖 , ,𝜀𝜀1𝑖𝑖, and 𝜀𝜀2𝑖𝑖  are each independently normally distributed with mean 0 and variance 1. For 
the sake of identification, I constrain the coefficient of 𝐹𝐹𝑖𝑖 in the 𝑢𝑢1𝑖𝑖 equation to be 1, but 𝜆𝜆 in the 
𝑢𝑢2𝑖𝑖 equation is a parameter to be estimated. Based on this specification, the covariance matrix of 
the error terms in these two equations is given by 
𝐶𝐶𝑂𝑂𝑂𝑂[(𝑢𝑢1𝑖𝑖,𝑢𝑢2𝑖𝑖)′] = �
2  𝜆𝜆
𝜆𝜆 𝜆𝜆2 + 1� 




Thus a test of  𝐻𝐻0: ρ = 0 , or equivalently 𝐻𝐻0: 𝜆𝜆 = 0,  is a test of endogeneity due to 
unobservable. Suppose we ignore the possibility of endogeneity problems, then the two-equation 
model above simplifies to the conventional single-equation binary probit model of financial 
behavior. 
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 Results   
2.4.1 The determinants of financial risk tolerance  
Table 2.5 shows the results of multiple linear regression that indicate that both objectively-
measured financial literacy and self-perceived financial literacy are positively associated with 
financial risk tolerance. Furthermore, male, young, non-white, not married, employed individuals, 
having no or fewer children, with higher education and higher income, are more financial risk 
tolerant than female, old, white, married, employment individuals, having one or more children, 
with lower education and lower income. The results are consistent with existing literature 
surveying gender, ethnicity, age, marriage status, education attainment, having children 
(household size), and income as determinants of financial risk tolerance. But I also added the 
additional explanatory factors, e.g., employment status and home ownership.  
One interesting finding in this table involves regression (5) and regression (6). Regression (5) 
is for the subsample of responded households with low objectively-measured financial literacy but 
high self-perceived financial literacy, i.e. financial literacy over-confident individuals. Regression 
(6) is for the subsample of responded households with high objective-measured financial literacy 
but low self-perceived financial literacy, i.e. financial literacy under-confident individuals. The 
coefficient of financial literacy in regression (5) is negative, while the coefficient of financial 
literacy in regression (6) is positive.  
Overconfident respondents could alter their attitude to financial risk tolerance and reduce 
their financial risk exposure through the accumulation of more financial knowledge; while 
underconfident respondents become more risk tolerant when acquiring more financial knowledge. 
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Along with the results in regression (4) that overconfidence is highly positively correlated with 
risk tolerance, but under-confidence is negatively correlated with risk tolerance, financial literacy 
could be employed as an effective tool to alleviate individuals’ perception bias to financial risk 
tolerance.  
The results of the probit estimation from Table 2.6 indicate that objectively-measured 
financial literacy is negatively associated with low risk-tolerance, but is positively associated with 
moderate and high financial risk tolerance. Overconfidence bias is negatively associated with low 
and moderate financial risk tolerance, but is positively associated with high financial risk tolerance. 
The marginal effects of independent variables are shown in the columns for MFX. Men were 14% 
more likely than woman to have high financial risk tolerance, but women were significantly more 
likely to have low or moderate financial risk tolerance than men. Respondents in the older age 
group were significantly less financial risk tolerant. The respondents older than 64 were 24.7% 
more likely than the reference group, the respondents with age between 18 and 24, to have low 
financial risk tolerance, but 9.47% and 17.5% less likely to have moderate and high financial risk 
respectively. White respondents were more likely than the respondents with the other ethnicities 
to have low and moderate risk tolerance. Compared to married respondents, unmarried respondents 
are more likely to be high-risk tolerant, but less likely to be low and moderate risk-tolerant.  
The number of dependent children presented in household reduced the likelihood of having 
high risk-tolerance, and increased the likelihood of having low and moderate risk tolerance. 
Compared with respondents who did not complete high school, respondents who received some 
college education were less likely to have low financial risk tolerance, but were more likely to 
have moderate financial risk tolerance. Respondents with college diploma or higher were more 
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likely than respondents with no diploma to have higher financial risk tolerance. The association 
between financial risk tolerance and income increased with the level of income. Compared to the 
reference group of respondents with income less than $15,000, respondents with income greater 
than $15,000 were 29.7% less likely to have low financial risk tolerance, but 6.14% and 22.8% 
more likely to have moderate and high financial risk tolerance, respectively. Besides, employment 
and home-ownership increase the probability of having financial risk tolerance, by 5.14% and 
4.52% respectively. 
2.4.2 The role of financial literacy and risk tolerance in determining households’ financial 
planning behavior and decisions 
The results from Table 2.7 suggest that higher levels of financial literacy, both objectively-
measured and subjectively-perceived, are positively and significantly associated with having 
emergency savings and planning for retirement. Furthermore, subjective-perceived financial 
literacy displayed more impact than objectively-measured financial literacy in determining 
households’ financial planning behavior. Every unit increase in the level of subjective-perceived 
financial literacy resulted in a 6.53% increase in the probability of having an emergency fund, and 
5.66% increase in the probability of having planned for retirement. Whereas for the objectively-
measured financial literacy score, the percentages were 1.17% and 3.69% respectively. These 
results are consistent with the findings in recent literature that subjective-perceived financial 
literacy appears to be more predictive of consumers’ financial behavior (Allgood & Walstad, 2016; 
Xiao et al., 2014).  
There is a significant association between financial risk tolerance and financial planning 
behavior. Respondents with a higher level of financial risk tolerance were more likely to save for 
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an emergency, save for their children’s education, and plan for retirement. The likelihood of having 
goals-based savings also increased with educational attainment, income, being employed or being 
a homeowner. The increase of dependent children presented in household increase the probability 
of having an emergency fund, while reducing the probability of planning for children’s college 
education. Compared with regular individuals, disabled respondents and single mom were less 
likely to have an emergency fund, or have planned for retirement and their children college 
education.  
2.4.3 The mediator role of financial risk tolerance between financial literacy and 
financing planning behavior  
Maximum likelihood (ML) estimates of the two-equation mediation model, with the 
confounding latent factor, are listed in Table 2.8. 
For brevity, I focus on results addressing the two possible sources of endogeneity. First, I 
examine whether the two-dimensional financial literacy is exogenous variable or endogenous 
mediator.  
As indicated in Table 2.8, both financial risk tolerance and emergency fund planning behavior 
are strongly affected by the financial literacy composite indicator. A further joint test of 
significance confirms that individuals’ consistency or disparity between objectively-measured and 
subjective-perceived financial literacy shape their attitude to risk tolerance and affect their 
financial planning behavior and decisions, e.g. setting aside an emergency fund. 
Next, I examine whether there exists a confounding factor. As shown at the bottom of Table 
2.8, ?̂?𝜆 = 0.310  and the test 𝐻𝐻0: 𝜆𝜆 = 0 can not be rejected at the conventional level (p < 0.05). In 
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terms of the correlation between 𝑢𝑢1𝑖𝑖  and 𝑢𝑢2𝑖𝑖 , ρ� = 0.210 (P = 0.047), which also indicates the 
assumption that the residuals of financial risk tolerance and emergency fund planning are 
correlated is very weak. With the introducing of a latent variable into the medication model, risk 
tolerance loses the significance in explaining the emergency fund planning behavior. These results 
question the necessity of incorporating latent confounding factor into my model, while confirm 
the validity to apply mediation analysis. 
Table 2.9 shows the maximum likelihood (ML) estimates of the two-equation mediation 
model, without the confounding latent factor. The effects of financial literacy on financial planning 
behavior are mediated by risk tolerance. For the determinants of financial risk tolerance, 
respondents with high objectively-measured and subjective-perceived financial literacy were more 
risk tolerant than respondents in the reference group with low objectively-measured and 
subjective-perceived financial literacy, after controlling for the socioeconomic and demographic 
covariates. For the determinants of setting aside emergency fund, higher levels of risk tolerance 
and financial literacy (both objectively-measured and subjectively-perceived) increase the 
likelihood of having an emergency fund.  
 Conclusion 
This chapter conducted several empirical studies on the association among financial literacy, 
risk tolerance, and financial planning behavior. The findings identify both objectively-measured 
and subjectively-perceived financial literacy as significantly associated with risk tolerance and 
financial planning behavior. Subjectively-perceived financial literacy appeared to be more 
important than objectively-measured financial literacy in explaining financial risk tolerance and 
financial planning behavior of individual respondents.  
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The mediator role of risk tolerance between financial literacy and financial planning behavior 
is a valuable finding. This has never been documented in previous literature.  The general direct 
effect between financial literacy and financial planning behavior has been affected by the 
established existence of “financial literacy”-“risk tolerance”-“financial planning behavior” 
relationship (X-M-Y mediation). Previous studies have found that high levels of risk tolerance 
were associated with overconfidence and irrational household financial behavior (Barber & Odean, 
2001; Chatterjee et al., 2017). The mediation effect established in this study indicates that risk 
tolerance plays a vital role in the effectiveness of financial literacy in improving individuals’ 
financial capability. Financial education and financial literacy program should put more focus on 
shaping participants’ right perception of financial risk tolerance. This, in turn, helps households 
develop good financial planning behavior. Furthermore, this study also confirms financial literacy 
could be employed as an effective tool to alleviate individuals’ perception bias to financial risk 
tolerance, when exploring the determinants of risk tolerance, after controlling socioeconomic and 











          Figure 2.1 The mediator role of risk tolerance between financial literacy and financial 














Figure 2.3 The mediator role of financial risk tolerance between financial literacy and financial 
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Table 2.1 Distribution of the surveyed household responses to the level of financial risk tolerance (on the 
scale of 1-10) 
Year  N Mean  SD. 1 2 3 4 5 6 7 8 9 10 
2009 26191 4.42 2.58 18.94% 9.60% 12.53% 10.55% 13.13% 10.96% 11.33% 6.79% 2.41% 3.75% 
2012 23815 4.75 2.63 16.01% 8.79% 11.58% 10.08% 12.61% 12.02% 12.30% 8.78% 3.40% 4.43% 
2015 25899 5.17 2.64 12.73% 7.48% 10.00% 9.83% 11.83% 12.48% 14.75% 10.83% 4.53% 5.54% 
Total  75905 4.78 2.64 15.90% 8.62% 11.37% 10.16% 12.52% 11.81% 12.80% 8.80% 3.44% 4.58% 
Note: Based on the survey question J2 “When thinking of your financial investments, how willing are you 
to take risks?” The respondents were then asked to enter their response on a scale of 1 to 10, with “very 
willing to take risk” being 10, and “not at all willing to take risk” being 1.  
Table 2.2 Distribution of the surveyed household responses to the level of financial risk tolerance (on the 
level of low, moderate and high) 
Risk tolerance  Low Risk Tolerance  (1-3)  
Moderate Risk Tolerance  
(4-6) 
High Risk Tolerance 
 (7-10)  
2009 41.08% 34.64% 24.28% 
2012 36.37% 34.71% 28.92% 
2015 30.21% 34.14% 35.65% 
Total  35.89% 34.49% 29.62% 
Note: Based on the survey question J2 “When thinking of your financial investments, how willing are you 
to take risks?” The respondents were then asked to enter their response on a scale of 1 to 10, with “very 
willing to take risk” being 10, and “not at all willing to take risk” being 1. Follow Hanna and Lindamood’s 
(2004) defining of relative risk aversion level, I code the bottom third of original scale as low risk tolerance, 
the middle third as moderate risk tolerance, and the top fourth as high risk tolerance. 
                       Table 2.3 Descriptive financial profile of surveyed households in the U.S.  
   All 2009 2012 2015 
Objectively-measured 
Financial Literacy 
3.12 3.22 3.09 3.04 
(1.4) (1.37) (1.41) (1.43) 
Subjective-perceived 
Financial Literacy 
5.15 5.00 5.18 5.27 
(1.25) (1.28) (1.27) (1.19) 
Financial Risk Tolerance 4.78 4.42 4.75 5.17 (2.64) (2.58) (2.63) (2.64) 
Financial Planning: Retirement Planning 
Yes  45.63% 45.16% 45.15% 46.57% 
No 54.37% 54.84% 54.85% 53.43% 
Financial Planning: Emergency Fund 
Yes  44.15% 38.71% 43.33% 50.43% 
No 55.85% 61.29% 56.67% 49.57% 
Financial Planning: Children's College Education 
Yes  37.67% 34.43% 35.20% 43.65% 
No 62.33% 65.57% 64.80% 56.35% 
Credit Card: paid in full (F2_1) 
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Yes  48.40% 41.36% 49.86% 53.89% 
No 50.45% 57.20% 49.20% 45.05% 
Credit Card: carried over balance and charged interest (F2_2) 
 
Yes  50.83% 56.93% 49.27% 46.32% 
No 47.97% 41.69% 49.69% 52.51% 
Credit Card: paid minimum payment only (F2_3) 
Yes  34.32% 38.85% 33.34% 30.81% 
No 64.55% 60.06% 65.62% 67.94% 
Credit Card: charged a late fee for late payment (F2_4) 
Yes  17.99% 25.45% 15.67% 12.83% 
No 80.75% 73.29% 83.12% 85.86% 
Credit Card: charged over-the-limit fee (F2_5) 
Yes  9.76% 14.85% 7.52% 6.80% 
No 89.00% 83.87% 91.34% 98.73% 
Credit Card: used credit card for cash advance (F2_6) 
Yes  10.86% 12.34% 10.04% 10.14% 
No 88.05% 86.54% 89.00% 88.67% 
Credit Card: compared different credit cards (F10) 
Yes  34.14% 33.37% 33.03% 35.81% 
No 60.36% 61.75% 61.42% 58.13% 
Note: For objectively-measured & subjectively-perceived Financial Literacy, and financial risk tolerance, 
the table lists mean and standard deviation (in bracket). For financial planning and credit card usage 
behavior, the tables lists the proportion of households’ response to each surveyed question.  
 
Table 2.4 Description and summary statistics of variables 
Variables   Define   Obs. Mean Std. Dev. Min Max 
Retirement 
Planning 
"= 1 if respondents reported 
having tried to figure out how 
much they need to save for 
retirement" 
73,421 0.456 0.498 0 1 
Emergency Fund 
"= 1 if respondents reported 
having set aside emergency or 
rainy-day funds that would 
cover their expenses for 3 
months, in case of sickness, job 
loss, economic downturn, or 
other emergencies" 
73,632 0.442 0.497 0 1 
College Education 
" = 1 if respondents reporting 
having set aside some money 
for their children's college 
education" 
28,553 0.377 0.485 0 1 






Number of financial literacy 




How respondents assess their 
overall financial knowledge,  
on a scale from 1 to 7, where 1 
means very low and 7 means 
very high.   
75,905 5.147 1.250 1 7 
Financial Literacy 
Overconfidence 
"= 1 if respondents are 
classified with low objective 
financial literacy but high 
subjective financial literacy" 
75,905 0.186 0.389 0 1 
Level of Financial 
Risk Tolerance 
Respondents' willingness to 
take financial risk on a scale of 
1 to 10, with “very willing to 
take risk” being 10, and “not at 
all willing to take risk” being 1.  
75,905 4.781 2.635 1 10 
Type of Financial 
Risk Tolerance    
1. Low financial risk tolerance 
(level of financial risk 
tolerance: 1-3); 2. Moderate 
financial risk tolerance (level of 
financial risk tolerance: 4-6); 3. 
High financial risk tolerance 
(level of financial risk 
tolerance: 7-10) 
75,905 1.937 0.807 1 3 
Disabled  
" = 1 if respondents describing 
current employment or work 
status as permanently sick, 
disabled, or unable to work" 
48,381 0.035 0.185 0 1 
Single mom  
" = 1 if respondents are 
unmarried female with 
financial dependent children" 
75,905 0.071 0.257 0 1 
Illiterate  
" = 1 if respondents choose ‘did 
not complete high school’ as 
the highest level of education 
they completed” 
75,905 0.037 0.189 0 1 
Gender 1. Male; 0. Female  75,905 0.459 0.498 0 1 
Age 1.18-24; 2.25-34; 3.35-44; 4.45-54; 5.55-64; 6.65+ 75,905 3.663 1.604 1 6 
Ethnicity 1. White Alone; 0. Non-white 75,905 0.741 0.438 0 1 
Marital status 
1. Married; 2. Single, 
Separated, Divorced, or 
widowed/widower 
75,905 0.562 0.496 0 1 
Children Number of financial dependent children respondents have  75,905 4.113 1.895 1 6 
Education 
1.Did not complete high 
school;  
2.High school graduate;  
3.Some college;  
75,905 3.243 1.072 1 5 
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4.College graduate;  
5.Post graduate  
Income 







8.$150,000 or more 
75,905 4.363 2.060 1 8 
Employment 1. Employed; 2. Unemployed 75,905 0.561 0.496 0 1 
Home 
" = 1 if respondents reporting 
they or their spouse/partner 
currently own their home” 
75,905 0.627 0.483 0 1 
 
Table 2.5 Multiple Linear Regression on the impacts of financial literacy on financial risk tolerance 
Risk Tolerance (1) (2) (3) (4) (5) (6) 
Objective FL 0.284*** 0.169*** 0.0752*** 0.299*** -0.156*** 0.276*** 
  (0.0069) (0.0070) (0.0072) (0.0082) (0.0246) (0.0282) 
Subjective FL   0.517*** 0.450***   0.582*** 0.369*** 
    (0.0082) (0.0079)   (0.0385) (0.0236) 
Act_Lo_Per_Hi       0.756***     
(Overconfidence)       (0.0260)     
Act_Hi_Per_Lo       -0.586***     
(Underconfidence)       (0.0215)     
Male     0.854*** 0.896*** 0.983*** 0.676*** 
      (0.0177) (0.0179) (0.0444) (0.0339) 
Age      -0.354*** -0.346*** -0.467*** -0.278*** 
      (0.0061) (0.0062) (0.0149) (0.0123) 
White      -0.319*** -0.330*** -0.303*** -0.217*** 
      (0.0224) (0.0227) (0.0528) (0.0447) 
Married     -0.238*** -0.232*** -0.125* -0.262*** 
      (0.0208) (0.0211) (0.0501) (0.0412) 
Children      -0.0275*** -0.0272*** -0.0563*** (0.0098) 
      (0.0048) (0.0049) (0.0118) (0.0095) 
Education      0.121*** 0.142*** 0.182*** 0.0868*** 
      (0.0092) (0.0093) (0.0229) (0.0178) 
Income      0.233*** 0.251*** 0.226*** 0.234*** 
      (0.0057) (0.0058) (0.0140) (0.0112) 
Employment      0.369*** 0.367*** 0.361*** 0.472*** 
      (0.0192) (0.0195) (0.0490) (0.0382) 
Home     0.167*** 0.223*** 0.298*** 0.0435  
      (0.0216) (0.0219) (0.0511) (0.0420) 
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Year (Ref: 2009)             
Year 2012 0.365*** 0.255*** 0.344*** 0.591*** 0.510*** 0.217*** 
  (0.0229) (0.0225) (0.0211) (0.0216) (0.0600) (0.0466) 
Year 2015 0.776*** 0.614*** 0.630*** 0.911*** 0.995*** 0.424*** 
  (0.0226) (0.0221) (0.0205) (0.0210) (0.0581) (0.0463) 
State dummies Yes  Yes Yes Yes Yes Yes 
Constant 3.457*** 1.202*** 1.562*** 2.830*** 1.349*** 1.085*** 
  (0.0744) (0.0798) (0.0825) (0.0792) (0.2850) (0.1960) 
N 75905 75905 75905 75905 14120 17685 
R-sq 0.0430  0.0980  0.2260  0.2050  0.2690  0.1680  
adj. R-sq 0.0420  0.0980  0.2250  0.2040  0.2660  0.1650  
RMSE 2.5790  2.5030  2.3200  2.3510  2.5130  2.1930  
Note: Regression (5) is for the subsample of responded households with low objective-measured financial 
literacy but high self-perceived financial literacy, i.e. financial-literacy overconfident households; 
regression (6) is for the subsample of responded households with high objective-measured financial literacy 
but low self-perceived financial literacy, i.e. financial literacy under-confident households. 
 
Table 2.6 Ordered probit estimates of the role of financial literacy and financial literacy overconfidence 
bias on financial risk tolerance 
VARIABLES Low Risk Tolerance Medium Risk Tolerance  High Risk Tolerance 
Coef. MFX Coef. MFX Coef. MFX 
Financial 
literacy 
-0.105*** -0.0343*** 0.0232*** 0.00840*** 0.103*** 0.0313*** 
(0.0052) (0.0017) (0.0050) (0.0018) (0.0057) (0.0017) 
Overconfidence 
bias 
-0.298*** -0.0976*** -0.140*** -0.0504*** 0.478*** 0.145*** 
(0.0163) (0.0053) (0.0162) (0.0059) (0.0171) (0.0051) 
Male -0.373*** -0.122*** -0.0580*** -0.0209*** 0.451*** 0.137*** (0.0122) (0.0039) (0.0118) (0.0042) (0.0125) (0.0037) 
Age (Ref: 18-24)  
Age 18-24 0.214*** 0.0610*** -0.152*** -0.0568*** -0.0893*** -0.0304*** (0.0247) (0.0069) (0.0232) (0.0087) (0.0243) (0.0083) 
Age 25-34 0.373*** 0.111*** -0.159*** -0.0595*** -0.236*** -0.0786*** (0.0256) (0.0073) (0.0240) (0.0090) (0.0254) (0.0085) 
Age 35-44 0.524*** 0.161*** -0.176*** -0.0655*** -0.361*** -0.117*** (0.0255) (0.0074) (0.0239) (0.0090) (0.0257) (0.0085) 
Age 45-54 0.689*** 0.218*** -0.219*** -0.0809*** -0.496*** -0.156*** (0.0266) (0.0078) (0.0250) (0.0093) (0.0272) (0.0087) 
Age 65+ 0.811*** 0.261*** -0.248*** -0.0911*** -0.625*** -0.191*** (0.0284) (0.0085) (0.0270) (0.0099) (0.0295) (0.0090) 
White 0.123*** 0.0404*** 0.0447*** 0.0162*** -0.181*** -0.0550*** (0.0150) (0.0049) (0.0142) (0.0051) (0.0149) (0.0045) 
Marital Status (Ref: Married) 
Single  -0.112*** -0.0366*** (0.0043) (0.0016) 0.135*** 0.0414*** 
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(0.0180) (0.0058) (0.0171) (0.0062) (0.0182) (0.0056) 
Separated or 
divorced 
-0.0548*** -0.0180*** -0.0615*** -0.0220*** 0.104*** 0.0317*** 
(0.0188) (0.0062) (0.0188) (0.0067) (0.0206) (0.0063) 
Widowed (0.0375) (0.0124) -0.0820*** -0.0293*** 0.0392  0.0117  (0.0303) (0.0099) (0.0304) (0.0107) (0.0367) (0.0111) 
Number of 
children 
0.0102*** 0.00333*** 0.0100*** 0.00362*** -0.0208*** -0.00632*** 
(0.0035) (0.0012) (0.0033) (0.0012) (0.0035) (0.0011) 
Education attainment (Ref: < high school) 
High school 0.0154  0.0052  0.0260  0.0092  (0.0578) (0.0175) (0.0310) (0.0104) (0.0315) (0.0111) (0.0359) (0.0110) 
Some college (0.0484) (0.0162) 0.0821*** 0.0295*** (0.0318) (0.0097) (0.0310) (0.0104) (0.0314) (0.0111) (0.0355) (0.0109) 
College 
graduate 
-0.120*** -0.0397*** 0.0468  0.0167  0.0711* 0.0221** 
(0.0325) (0.0109) (0.0327) (0.0116) (0.0366) (0.0113) 
Post graduate -0.217*** -0.0704*** 0.0501  0.0179  0.137*** 0.0431*** (0.0356) (0.0118) (0.0350) (0.0124) (0.0388) (0.0121) 
Income (Ref: < $15,000) 
$15,000-
$24,999 
-0.0716*** -0.0260*** 0.0310  0.0105  0.0426  0.0119  
(0.0237) (0.0086) (0.0242) (0.0082) (0.0274) (0.0076) 
$25,000-
$34,999 
-0.154*** -0.0555*** 0.0928*** 0.0320*** 0.0843*** 0.0238*** 
(0.0243) (0.0088) (0.0246) (0.0085) (0.0274) (0.0077) 
$35,000-
$49,999 
-0.250*** -0.0894*** 0.184*** 0.0648*** 0.0976*** 0.0277*** 
(0.0237) (0.0085) (0.0238) (0.0083) (0.0263) (0.0074) 
$50,000-
$74,999 
-0.414*** -0.146*** 0.227*** 0.0807*** 0.243*** 0.0719*** 
(0.0242) (0.0085) (0.0239) (0.0084) (0.0260) (0.0075) 
$75,000-
$99,999 
-0.602*** -0.205*** 0.231*** 0.0824*** 0.407*** 0.125*** 
(0.0277) (0.0094) (0.0267) (0.0094) (0.0287) (0.0087) 
$100,000-
$149,999 
-0.727*** -0.242*** 0.227*** 0.0806*** 0.498*** 0.156*** 
(0.0298) (0.0097) (0.0284) (0.0100) (0.0301) (0.0093) 
Income > 
$149,999 
-0.895*** -0.287*** 0.190*** 0.0671*** 0.651*** 0.210*** 
(0.0376) (0.0109) (0.0326) (0.0116) (0.0343) (0.0111) 
Employed -0.178*** -0.0581*** 0.0149  0.0054  0.169*** 0.0515*** (0.0134) (0.0044) (0.0132) (0.0048) (0.0141) (0.0043) 
Home -0.104*** -0.0340*** -0.0520*** -0.0188*** 0.145*** 0.0442*** (0.0145) (0.0048) (0.0139) (0.0050) (0.0152) (0.0046) 
Year (Ref: 2009) 
Year 2012 -0.220*** -0.0741*** (0.0132) (0.0048) 0.269*** 0.0785*** (0.0147) (0.0049) (0.0142) (0.0051) (0.0157) (0.0045) 
Year 2015 -0.377*** -0.124*** -0.0298** -0.0108** 0.436*** 0.132*** (0.0145) (0.0047) (0.0138) (0.0050) (0.0151) (0.0045) 
Constant 0.360***   -0.469***   -1.381***   (0.0552)   (0.0536)   (0.0600)   
Observations 75905 75905 75905 75905 75905 75905 
 




Table 2.7 Probit estimates of the role of financial literacy and financial risk tolerance on financial 
planning behavior 





Objective FL 0.0117*** 0.0369*** -0.00961*** (0.00209) (0.00212) (0.00297) 
Subjective FL 0.0653*** 0.0566*** 0.0415*** (0.00237) (0.00242) (0.00318) 
Risk tolerance (Ref: Moderate)     
Low risk tolerance -0.0702*** -0.0779*** -0.0956*** (0.00605) (0.00629) (0.00892) 
High risk tolerance 0.0406*** 0.0808*** 0.0580*** (0.00626) (0.00652) (0.00896) 
Male -0.000782 -0.00298 0.0183** (0.00521) (0.00541) (0.00792) 
Age (Ref: >64)     
Age 18-24 -0.119*** -0.142*** 0.381*** (0.01500) (0.01540) (0.02250) 
Age 25-34 -0.190*** -0.126*** 0.266*** (0.00993) (0.01010) (0.01720) 
Age 35-44 -0.237*** -0.139*** 0.212*** (0.00928) (0.00964) (0.01660) 
Age 45-54 -0.212*** -0.102*** 0.174*** (0.00878) (0.00910) (0.01670) 
Age 55-64 -0.118*** -0.0365*** 0.0948*** (0.00829) (0.00861) (0.01810) 
White -0.00252 0.00695  -0.0228*** (0.00650) (0.00673) (0.00844) 
Marriage status (Ref: Single)     
Married -0.00565 0.00698 -0.0243 (0.01100) (0.01160) (0.02100) 
Separated or divorced  -0.0504*** 0.00552 -0.0316 (0.01690) (0.01690) (0.02510) 
Widowed -0.0916** 0.00378 0.0554 (0.03940) (0.03760) (0.07560) 
Number of children 0.0132*** 0.00198 -0.0171*** (0.00144) (0.00150) (0.00375) 
Education attainment (Ref: < high 
school) 
    
High school 0.0262 0.0430** 0.0438** (0.01710) (0.01720) (0.02050) 
Some college 0.0319* 0.0840*** 0.0865*** 
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(0.01710) (0.01720) (0.02050) 
College graduate  0.0943*** 0.114*** 0.179*** (0.01750) (0.01770) (0.02130) 
Post graduate  0.0996*** 0.132*** 0.196*** (0.01830) (0.01850) (0.02300) 
Income (Ref: < $15,000)     
$15,000-$24,999 -0.0239 0.00702 -0.018 (0.01770) (0.01790) (0.02310) 
$25,000-$34,999 0.0435** 0.0453*** 0.0307 (0.01720) (0.01730) (0.02290) 
$35,000-$49,999 0.0761*** 0.0870*** 0.0287 (0.01650) (0.01670) (0.02210) 
$50,000-$74,999 0.144*** 0.123*** 0.0874*** (0.01650) (0.01660) (0.02200) 
$75,000-$99,999 0.207*** 0.170*** 0.151*** (0.01720) (0.01740) (0.02320) 
$100,000-$149,999 0.250*** 0.213*** 0.195*** (0.01770) (0.01780) (0.02400) 
>$14,999 0.338*** 0.253*** 0.293*** (0.01890) (0.01920) (0.02590) 
Employed -0.0276*** 0.00834 0.0206** (0.00579) (0.00596) (0.00840) 
Homeowner 0.124*** 0.0732*** 0.105*** (0.00643) (0.00664) (0.00891) 
Disabled -0.127*** -0.0341** -0.0678*** (0.01450) (0.01410) (0.02390) 
Single mum -0.0396** -0.0281 -0.0496** (0.01750) (0.01750) (0.02380) 
Year (Ref: 2009)     
Year 2012 0.0267*** -0.0160** 0.000838 (0.00607) (0.00626) (0.00865) 
Year 2015 0.0582*** -0.0256*** 0.0268*** (0.00595) (0.00612) (0.00848) 
State Dummies  Yes  Yes Yes 
Observations 47027 46903 23052 









Table 2.8 The mediator role of risk tolerance between financial literacy and setting aside emergency 
fund_ mediation model with latent variable 
 
Determinants of Financial Risk Tolerance 
VARIABLES Coefficient estimates 
Delta-method 
S.E. t p-value 
Act_Per (Ref: Act_Lo_Per_Lo)     
Act_Hi_Per_Hi (I) 0.762*** 0.018 43.04 0.000 
Act_Hi_Per_Lo (II) 0.251*** 0.018 14.30 0.000 
Act_Lo_Per_Hi (III) 0.567*** 0.018 30.99 0.000 
Gender (Ref: female)     
Male 0.547*** 0.012 43.83 0.000 
Age -0.208*** 0.004 -47.06 0.000 
Ethnicity (Ref: nonwhite)     
          White -0.230*** 0.014 -16.04 0.000 
Marital status(Ref: unmarried)     
Married -0.171*** 0.015 -11.77 0.000 
Children -0.015*** 0.003 -4.38 0.000 
Education (Ref: < high school)     
High school -0.028 0.035 -0.81 0.415 
Some college 0.022 0.034 0.64 0.524 
College graduate 0.190*** 0.035 5.34 0.000 
Post graduate 0.243*** 0.038 6.38 0.000 
Income 0.174*** 0.004 44.33 0.000 
Employment (Ref: unemployed)     
Employed 0.224*** 0.013 16.83 0.000 
Home(Ref: not homeowner)     
Homeowner 0.122*** 0.015 8.09 0.000 
Latent Confounder Variable 1(constrained) 
cutpoint1 0.021*** 0.039 0.054 0.000 
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(Ref: moderate risk tolerance)     
Low risk tolerance 0.001 0.136 -0.01 0.991 
High risk tolerance -0.098 0.137 -0.72 0.474 
Act_Per (Ref: Act_Lo_Per_Lo)     
Act_Hi_Per_Hi (I) 0.538*** 0.066 8.10 0.000 
Act_Hi_Per_Lo (II) 0.167*** 0.026 6.42 0.000 
Act_Lo_Per_Hi (III) 0.436*** 0.051 8.48 0.000 
Gender (Ref: female)     
Male 0.106** 0.039 2.70 0.007 
Age 0.046*** 0.012 3.77 0.000 
Ethnicity (Ref: nonwhite)     
White -0.002 0.019 -0.11 0.914 
Marital status(Ref: unmarried)     
Married -0.081*** 0.018 -4.430 0.000 
Children 0.081*** 0.003 24.060 0.000 
Education (Ref: < high school)     
High school 0.202*** 0.033 6.03 0.000 
Some college 0.218*** 0.034 6.45 0.000 
College graduate 0.445*** 0.042 10.60 0.000 
Post graduate 0.497*** 0.047 10.65 0.000 
Income 0.187*** 0.017 10.99 0.000 
Employment (Ref: unemployed)     
Employed -0.158*** 0.015 -10.43 0.000 
Home (Ref: not homeowner)     
Homeowner 0.413*** 0.024 17.21 0.000 
Latent Variable 0.310^ 0.172 1.810 0.071 





          rho:  _b[emergency_fund:L]/(sqrt(2)*sqrt(1+_b[emergency_fund:L]^2)) 
------------------------------------------------------------------------------ 
                    |   Coef.            Std. Err.      z          P>|z|           [95% Conf. Interval] 
-------------+---------------------------------------------------------------------------------------- 
             rho |   .2096623      .1057385     1.98      0.047         .0024186     .416906 
------------------------------------------------------------------------------------------------------ 





Table 2.9 The mediator role of financial risk tolerance between financial literacy and setting aside 
emergency fund_ mediation model without latent variable 
 
Determinants of Financial Risk Tolerance 
VARIABLES Coefficient estimates 
Delta-method 
S.E. t p-value 
Act_Per (Ref: Act_Lo_Per_Lo)     
Act_Hi_Per_Hi (I) 0.540*** 0.013 43.13 0.000 
Act_Hi_Per_Lo (II) 0.178*** 0.012 14.35 0.000 
Act_Lo_Per_Hi (III) 0.400*** 0.013 30.95 0.000 
Gender (Ref: female)     
Male 0.387*** 0.009 43.91 0.000 
Age -0.147*** 0.003 -47.05 0.000 
Ethnicity (Ref: nonwhite)     
          White -0.162*** 0.010 -15.97 0.000 
Marital status(Ref: unmarried)     
Married -0.121*** 0.010 -11.75 0.000 
Children -0.010*** 0.002 -4.33 0.000 
Education (Ref: < high school)     
High school -0.021 0.025 -0.85 0.395 
Some college 0.015 0.024 0.61 0.542 
College graduate 0.134*** 0.025 5.34 0.000 
Post graduate 0.172*** 0.027 6.39 0.000 
Income 0.123*** 0.003 44.30 0.000 
Employment (Ref: unemployed)     
Employed 0.158*** 0.009 16.79 0.000 
Home(Ref: not homeowner)     
Homeowner 0.085*** 0.011 8.00 0.000 
cutpoint1 0.015*** 0.027 0.54 0.000 








Determinants of Setting Aside Emergency Fund 
VARIABLES Coefficient estimates 
Delta-method 
S.E. t p-value 
Risk_tolerance  
(Ref: moderate risk tolerance)     
Low risk tolerance -0.252*** 0.012 -20.33 0.000 
High risk tolerance 0.154*** 0.013 12.08 0.000 
Act_Per (Ref: Act_Lo_Per_Lo)     
Act_Hi_Per_Hi (I) 0.434*** 0.015 29.47 0.000 
Act_Hi_Per_Lo (II) 0.133*** 0.015 9.02 0.000 
Act_Lo_Per_Hi (III) 0.358*** 0.015 23.49 0.000 
Gender (Ref: female)     
male 0.040*** 0.011 3.76 0.000 
Age 0.069*** 0.004 18.53 0.000 
Ethnicity (Ref: nonwhite)     
white 0.024* 0.012 2.04 0.041 
Marital status(Ref: unmarried)     
married -0.059*** 0.012 -4.88 0.000 
Children 0.081*** 0.003 28.22 0.000 
Education (Ref: < high school)     
High school 0.200*** 0.032 6.25 0.000 
Some college 0.210*** 0.032 6.62 0.000 
College graduate 0.411*** 0.032 12.71 0.000 
Post graduate 0.455*** 0.034 13.28 0.000 
Income 0.162*** 0.003 48.96 0.000 
Employment (Ref: unemployed)     
Employed -0.180*** 0.011 -15.88 0.000 
Home(Ref: not homeowner)     
Homeowner 0.387*** 0.012 31.29 0.000 




























On May 21st, 2018, the State Council of China announced its plan to end birth limits.  
This marked a memorable end to a controversial demographic policy that has spurred human-rights 
abuses and left the second-largest economy in the world short of laborers and consumers. The 
timing of this announcement coincided with China’s agreement to “substantially” reduce the $375 
billion trade deficit with the U.S. to avoid a trade war threatened by U.S. President Donald Trump. 
By abolishing the limits on the number of children a family can have, China expects to increase 
its consumption of imported goods from the U.S. in the future, which in turn would reduce its trade 
surplus,. Despite the 2015 decision to give up the “one child one family” policy and let parents 
have a family of two kids, the birth rate in China has continued falling since then. 
China is a country with the largest elderly population in the world. In 2013, China’s old 
population (residents over 60 years old) exceeded 200 million for the first time. In 2014, China 
had about 220 million residents over 60 years old. They accounted for 15.5% of the total 
population. Residents over 65 years old were approximately 138 million, accounting for 10.1% of 
the total population. On the other hand, China’s social pension system and the insurance market 
are not well-developed. More than 20% of families are uncovered by the social pension system. 
Moreover, the Chinese are the most financially illiterate among the countries surveyed and they 
pay little attention to financial and economic information (Table 1.1 in Chapter 1). According to 
a report on Chinese households’ retirement planning prepared by the Citibank and China United 
Insurance, about 40% of surveyed respondents do not know the policy and reform of the social 
pension system. Most respondents have low financial literacy about retirement planning and 




insurance products. Moreover, the economically vulnerable subpopulation, such as migrants, the 
illiterate, and rural residents, have even less pension coverage the remaining citizens.  
Financial literacy is an essential tool for improving the financial inclusion of these 
economically vulnerable populations. This chapter explores how different dimensions of financial 
literacy affect Chinese households’ decisions on retirement planning and commercial insurance 
purchase, using household-level data from the 2013 Chinese Household Finance Survey (CHFS).  
To address the potential endogeneity problem of the independent variable, the objectively-
measured financial literacy score, this chapter obtained a composite Bartlett index of financial 
literacy and applied the instrumental variable method to test the robustness of findings. The 
findings highlight the financial literacy as a viable mechanism to induce Chinese household to be 
better prepared for retirement planning and risk protection. The findings also raise the concern that 
migrants could not benefit from financial literacy program because of their low trust in the 
government pension system. The Chinese government should give more attention to financially 
vulnerable populations, especially the migrants, when designing its public policies, such as social 
pension reform and wealth inequality reduction. 
The following section proposes the motivation of this study and reviews some related 
literature. Section 3.3 describes the data and methodology. Section 3.4 reports the main empirical 
results. Concluding remarks are in Section 3.5.  
 
 




3.2 Literature Review   
3.2.1 Demographic Transformation 
China has undergone a significant and rapid demographic transformation. This led to an 
increasingly top-heavy population pyramid, that is, the percentage of elderly people versus 
the working-age population. Figure 3.1 shows the changing population demographics for 
China over the years 1950, 2018 and 2050. By 2050, 26.9% of the Chinese population will be 
over 65 years old, putting a severe strain on the Chinese healthcare and social protection 
system (Liu & Sun, 2014, Page 16).  
China’s population aging is unfolding at a previously underappreciated pace. The elderly 
Chinese population (aged 65+)’s growth rate outpaces the other major economies since 2010. 
It is now more than the entire population of Japan. Figure 3.2 shows the trend of the population 
age 65 or older for selected countries.  
China’s 2012 Census reveals one surprising result: China’s aging occurred at a faster rate 
than previously projected, higher than both Chinese government projections (national 5-year 
plan) and United Nations’ predictions (Liu & Sun, 2016). From 1961 to 2011, the Chinese 
aging population expanded due to increased life expectancy and decreased fertility and death 
rate. 
Figure 3.3 demonstrates the trend of aging-related demographic factors in China over time. 
China has been an overachiever in the global process of demographic transition (Feng, 2011). 
Fertility and mortality transitions that happen typically on a century scale in other countries 
have been squeezed into a decade-scale in China. China’s total fertility rate (TFR) was halved, 




from 6 children to 3 children per woman, in less than a decade in the 1970s. Attributed to 
China’s infamous “one child one family,” TFR has stayed below replacement for more than 
three decades and is now among the lowest in the world (Cai, 2013). Even with the 2015’s 
decision to give up “one child one family” policy and let parents have two kids in a family, 
China’ birth rate has been continuously falling. It is expected to stay low and possibly drop 
further because of socioeconomic development.  
Experience in Asian economies like Japan, South Korea, Taiwan, and Singapore suggests 
that raising fertility is an even more challenging task than lowering it. At the same time, in 
line with its rapid economic growth and improvement in health care access, China increased 
its life expectancy at birth from around 40 years in the 1960s to over 70 years in 21st century, 
and halved its mortality rate speedily from 14 crude deaths10 per 1000 population to about 7 
in 10 years from the 1960s to the 1970s. With people living longer, less mortality, and having 
fewer children, the Chinese population is aging both in absolute terms as measured by the 
total number of elderly (65+) and in relative terms as measured by the proportion of elders in 
the population (Du & Wang, 2016). The proportion of elders in the whole population has 
doubled from 4% to more than 8% in the past 50 years.  
Consequently, a comprehensive social protection system for the elders provided by the 
government has become a pressing concern for the country (Liu & Sun, 2016).  
 
                                                     
10 The crude death rate is the number of deaths occurring among the population of a given geographical 
area during a given year, per 1,000 mid-year total population of the given geographical area during the 
same year. OECD Glossary of Statistical Terms. 2O13 




3.2.2 Pension Reform 
The Chinese social insurance system before pension reform was a stratified system that 
lacked unified and long-term objectives. For non-institutional workers, a pension plan was 
funded by employees and employers, and managed by municipal or provincial authorities. For 
government and institutional 11  workers, a pension plan was funded entirely by the 
government budget. For non-employed residents, two different pension plans were offered 
based on where they reside: old-age insurance for non-salaried urban residents, and the new 
rural social pension system for rural residents.  
According to the 2010 census, less than one-third of those aged 60 and above relied on 
social insurances as the primary source of income. There is also a prominent urban-rural 
divide: while 70% of the urban elderly relied on public programs as their primary source of 
income, only 10% or rural elderly did so.  
Recently, the Chinese government has made efforts to institute pension reform, merging 
the two old non-employment-based scheme, the formerly non-salaried urban residents and the 
rural social pension system, into one universal, defined-benefits non-contributory pension. 
This flattens the stratification of the Chinese pension system and increases the coverage of 
rural residents.  
Figure 3.4 describes the pension system in contemporary China. Although the current 
pension reform increases national-wide social pension coverage, this policy change has 
                                                     
11  Institutional workers refer to the workers employed in the public Institutions, or Shiye Danwei (Chinese: 
事业单位), in China. Their occupations are involved in the cultural, educational, sporting and medical care 
sectors, providing social services and welfare to the public under the sponsorship of the provincial and local 
governments. 




created new inequalities (Zhu and Walker, 2017). The new pension model has strengthened 
the link between benefits and contributions. This generates distinct and transformational 
stratification effects regarding gender, family background, macro socioeconomic 
circumstances, and geographical regions. In this newly stratified pension system, those with 
high human and family capital, and who are in the more developed areas are the clear winners. 
While those who are classified as the financially excluded population, such as migrants and 
the illiterate, and who are in the more underdeveloped regions, such as rural residents, receive 
less social pension coverage and pension benefits.  
Figure 3.5, Figure 3.6 and Figure 3.7 compare social pension system coverage among  
financially vulnerable populations. 
In addition, pension spending exceeds the ability to collect contribution in most areas 
(Cai & Cheng, 2014). The lack of policy reform of the unfunded defined-benefit pension plan, 
commonly called Pay-as-You-Go (PAYG), and the shadow impact of its long-term “one child 
one family” policy, the total pension deficit is expected to be  95% of the total annual GDP 
by 2050 (Gao & Wang, 2011). The percentage is expected to be even higher, as milder 
population growth assumptions were used to arrive at this number. 
3.2.3 Financial literacy and Financial Excluded Population 
“Financial exclusion” refers to households’ lack of access to or usage of financial 
services and products related to financial planning activities, such as savings, investments, 
and insurance (Wilson, 2012). The three population groups: illiterate, rural, and migrant 
households, have been identified as being particularly at risk for financial exclusion in China 




(A. Lyons, Grable, & Zeng, 2017).  
“Illiterate” is the group of the population who have never attended school or only attend 
primary school. “Rural” is the residents who are residing in a rural area. With the progress of 
urbanization, more rural population has moved to urban areas in recent years. National Bureau 
of Statistics of China reported about 590 million people lived in rural regions in 2016, which 
has decreased by about 150 million since 2006. The remaining population who are left in rural 
area are cited as more aged and less educated. 
“Migrants,” or rural migrant workers (“Nong Min Gong”/“农民工”), are workers with a 
rural household registration who are employed in an urban workplace and reside in an urban 
area. They are not necessarily from rural areas. Many grew up or were even born in the city. 
They consider the city to be home but, because of the inflexibility of the household registration 
system, they remain classified as rural migrants.  A vast majority of migrants are employed 
in low-paid jobs in manufacturing, construction and a wide range of service industries. In 
addition to low pay, the 2017 Chinese National Bureau of Statistics Survey (NBS) reports that 
migrant workers generally have to work long hours, have little job security and have minimal 
living space. The Chinese household registration system is criticized as one of the causes of 
dramatic growth in income disparity, e.g., the national Gini coefficient rose from 0.45 to 0.73 
through 1995-2012 (Xie & Zhou, 2014). Under this system, migrants are not covered by urban 
residents’ social pension system, and cannot enroll their children in urban public schools.   
Financial literacy is a useful tool for improving financial inclusion of financially 
vulnerable populations (Grohmann, Klühs, & Menkhoff, 2018; A. Lyons et al., 2017). The 
higher the level of financial literacy, the higher the financial consciousness, the smaller the 




risk of being financially excluded, and the higher the chance for more rational and efficient 
financial decisions a person can make (Maciejasz-Świątkiewicz, 2015). 
China is the largest developing economy in the world. It provides a compelling case to 
explore the impacts of financial literacy on the financial inclusion and households’ financial 
planning behavior, because of its unique household registration system called “Hukou,” the 
“one family one child” policy, the current social pension reform, and the demographic 
transformation. Still, most of the existing financial literacy literature employs data from the 
U.S. and Europe. Only a few studies have been devoted to the China. 
In the Chinese context, higher financial literacy levels are found to be associated with more 
participation in stock markets (Y. Yin & Shang, 2014), participation in the insurance markets 
(Liao, Xiao, Zhang, & Zhou, 2017), less financial exclusion in the investment markets (Zhang & 
Yin, 2016), greater diversification of household portfolios and greater exposure to risky financial 
assets (Zeng, He, Wu, & Yin, 2015). Individuals, with adequate financial literacy, found it easier 
to become entrepreneurs either directly or indirectly through credit constraints (Ma & Zhao, 2015; 
Z. Yin, Song, Wu, & Peng, 2015). While the financial-literacy overconfident individuals, who 
have high perceived financial literacy but low actual financial literacy, tend to get more exposed 
to riskier investments, such as stocks. They hold under-diversified portfolio and thus incur greater 
investment loss (Calvet, Campbell, & Sodini, 2009; Xia et al., 2014).  
Lyons, Grable, and Zeng (2017) target their study at the loan demand of financially excluded 
households. They find that the impact of financial literacy on the usage of formal bank loans could 
be weakened by other factors such as social networks and infrastructures. However, behavior 
related to households’ retirement planning and the demand for insurances have not been 




thoroughly explored in the Chinese context. This chapter contributes to the existing financial 
literacy literature by focusing on the impact of financial literacy on Chinese households’ decision 
to support their lives after retirement. And their decision to purchase commercial insurance and a 
pension plan, while controlling for other socio-demographic factors and financial exclusion 
indicator. 
3.3 Data and Methodology  
3.3.1 Data   
Data for this study are obtained from the 2013 Chinese Household Finance Survey (CHFS). 
The CHFS is a nationally representative survey of Chinese households administered by the Survey 
and Research Center for China Household Finance at Southwestern University of Finance and 
Economics (SWUFE) in Chengdu, Sichuan, China. The CHFS survey was modeled after multiple 
US household surveys, including the US Survey of Consumer Finance (SCF) by Federal Reserve 
and the panel of Health and Retirement Survey (Bricker, Bucks, Kennickell, Mach, & Moore, 
2011; Bricker et al., 2017). The first wave of the survey was conducted in 2011. The survey 
collected data from 8,438 households and 29,500 individuals in 80 counties and 320 communities 
across 25 provinces (Gan et al., 2013). The second wave of the survey, administrated in 2013, 
expanded the 2011 sample to enhance representativeness at the provincial level. The second wave 
of survey collected data from 28,413 households and individuals in 262 counties and 1084 
communities across 29 provinces. For this study, I used the 2013 wave of data. Figure 3.8  shows 
the distribution of sample size in different provinces of China, using 2013 CHFS.  
The 2013 survey questionnaire was designed to include a much larger and more enriched set 




of questions. Detailed information were collected on Chinese households’ asset and debt holdings, 
income and expenditures, social insurance and welfare, and a wide range of individual and 
household-level demographics. The survey also collected information on respondent’ subjective 
attitudes and knowledge of finance and risk tolerance, including a set of questions related to 
financial literacy (A. Lyons et al., 2017). 
3.3.2 Methodology 
3.3.2.1 Dependent Variables 
The respondents in the CHFS were asked whether they have conducted retirement planning. 
Then they were surveyed about what way they have planned to support their after-retirement life 
with multiple choices. One of the options was child support, which is popular in the rural area. 
Regarding the purchase of commercial insurance, respondents were asked what kind of 
commercial insurance they currently have. More detailed information were asked regarding who 
purchased the commercial insurance, who the beneficiary is, what the policy’s premium, loss, and 
dividend are.  
3.3.2.2 Key Independent Variables 
Objective financial literacy: objective financial literacy was measured by three questions 
about fundamental concepts in personal finance related to the following three topics: interest, 
inflation and risk diversification (see Table 3.1 in the appendix for more details). In this study, the 
objective financial literacy was defined as each respondent’s number of correct answers to the 
three financial literacy questions. It ranged from 0 to 3 (Figure 3.2 & Figure 3.10). 




Subjective financial literacy: the CHFS does not contain a survey question similar to the 
NFCS that asks respondents to rate their level of financial knowledge: “On a scale from 1 to 7, 
where one means very low, and seven means very high, how you would assess your overall 
financial knowledge?” (Hung et al., 2009; Lusardi et al., 2014).  
However, regarding financial information search, respondents were asked: “To what degree 
do you pay attention to economic and financial information?” Responses were based on a five-
point Likert-type scale, ranging from 1 “pay extreme attention to” and 5 “pay no attention to.” 
Other researchers have used similar types of questions to inquire about households’ sources of 
information and where household members go to find financial information (A. C. Lyons, Palmer, 
Jayaratne, & Scherpf, 2006; A. C. Lyons, Chang, & Scherpf, 2006). The degree of households’ 
attention to economic and financial information could reflect households’ perception of the 
importance of, or attitude to, financial literacy. It is thus a reasonable index of subjective financial 
literacy (A. Lyons et al., 2017).    
3.3.2.3 Instrumental variable and Construction of the Financial Literacy Bartlett 
Index 
As a baseline study, probit models were estimated to empirically investigate the impacts of 
financial literacy on households’ retirement planning behavior and insurance purchasing decisions 
in China: 
 𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝑏𝑏𝑂𝑂ℎ𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖∗ = α + 𝛽𝛽 ∗ 𝑂𝑂𝑏𝑏𝑂𝑂𝑂𝑂𝑂𝑂𝛾𝛾𝑂𝑂𝑂𝑂𝑂𝑂_𝐹𝐹𝐹𝐹𝑖𝑖 + 𝐶𝐶𝑖𝑖𝛾𝛾 + 𝜀𝜀𝑖𝑖, where 𝜀𝜀 ~ 𝑁𝑁(0, 1)                                        (3.1) 
                                                     
𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝑏𝑏𝑂𝑂ℎ𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖 = �
1, 𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝑏𝑏𝑂𝑂ℎ𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖∗ > 0
0, 𝑂𝑂𝛾𝛾ℎ𝑂𝑂𝑂𝑂𝑒𝑒𝑂𝑂𝑒𝑒𝑂𝑂                                                                          (3.2) 
𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝑏𝑏𝑂𝑂ℎ𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖  is the dependent variable that represents household i’s financial planning 




behavior, including the ways households choose to support their lives after retirement and the 
decisions on purchasing commercial insurance.  𝑂𝑂𝑏𝑏𝑂𝑂𝑂𝑂𝑂𝑂𝛾𝛾𝑂𝑂𝑂𝑂𝑂𝑂_𝐹𝐹𝐹𝐹𝑖𝑖 is the respondent i’s objectively-
measured financial literacy score. 𝐶𝐶𝑖𝑖 represents a vector of controlled covariates including the 
respondent i’s subjective-perceived financial literacy level, which is respondent i’s degree of 
attention paid to economic and financial information, financial risk tolerance, financial exclusion 
dummies (rural, illiterate and migrant), and social demographical variables (net wealth, annual 
income, gender, age, age squared, education attainment, marriage status, health condition, family 
size, number of dependent children, number of male children, number of female children, 
employment status, political status, home ownership). 
Since the binary outcome variables are discrete, nonlinear models, such as probit or the 
ordered-probit, are more appropriate than the linear models using ordinary least squares (OLS) 
regressions (McCullagh, 2018). However, the endogenous explanatory variable in these nonlinear 
models poses severe challenges over and beyond their linear counterparts (Huang, 2015).  
Endogeneity of objectively-measured financial literacy is likely because of omitted variables, 
“reverse” causation, and measurement errors. Omitted variables arise because when households 
make decisions on retirement planning and insurance purchase, they are also influenced by 
personal preferences, local culture, and social network, which may be not captured by the social-
demographic control variables in this study. “Reverse” causation arises because planning for 
retirement or purchasing commercial insurance could improve households’ financial literacy, 
because of the accumulated financial knowledge and the enhanced financial experience. Allgood 
and Walstad (2013) suspect that individuals with good financial outcomes would self-assess their 
overall financial literacy as being high, while those with poor financial outcomes would self-assess 




their overall financial literacy as being low. Nonetheless, existing studies in financial literacy and 
financial outcomes have not found support for the reverse causality argument (M. Van Rooij et al., 
2011).  
 To address the endogeneity concerns mentioned before and to obtain consistent estimates, I 
employ the instrumental variable (IV) methods. I use the binary indicator variable “Financial 
Education” (coded as “1” if the respondent has ever taken some economic or financial course 
before in school, and “0” otherwise) to instrument the endogenous financial literacy. First, taking 
some economic or financial course in school previously, “financial education,” are positively 
correlated with the level of financial literacy. Second, whether respondents have taken some 
economic or financial course before is pre-determined when they were in school at an early stage 
of life, while they make retirement planning and insurance purchase decisions much after 
graduation from school. Thus, “Financial Education” is exogenous to households’ retirement 
planning behavior and insurance purchase decisions. 
After introducing the instrumental variable “Financial Education,” equation (3.1) becomes:  
𝑂𝑂𝑏𝑏𝑂𝑂𝑂𝑂𝑂𝑂𝛾𝛾𝑂𝑂𝑂𝑂𝑂𝑂_𝐹𝐹𝐹𝐹𝑖𝑖 = 𝛼𝛼1 + 𝛽𝛽1𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝐸𝐸𝑂𝑂𝑢𝑢𝑂𝑂𝛽𝛽𝛾𝛾𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖 + 𝐶𝐶𝑖𝑖𝛾𝛾1 + 𝜀𝜀1𝑖𝑖                                                            (3.3)  
𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝑏𝑏𝑂𝑂ℎ𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖∗ = 𝛼𝛼2 + 𝛽𝛽2Obȷectıve_FL𝚤𝚤� + 𝐶𝐶𝑖𝑖𝛾𝛾2 + 𝜀𝜀2𝑖𝑖                                                               (3.4)                                               
𝐹𝐹𝑂𝑂𝑂𝑂𝛽𝛽𝑂𝑂𝑂𝑂𝑂𝑂𝛽𝛽𝐹𝐹_𝐸𝐸𝑂𝑂𝑢𝑢𝑂𝑂𝛽𝛽𝛾𝛾𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖  is the instrumental variable “Financial Education”, a binary indicator 
showing whether respondent i has previously taken some economic or financial course in school. 
The other variables have the same definitions in equation (3.1) 
The familiar two-stage predictor substitution IV approach in nonlinear models could break 
down (Terza, Basu, & Rathouz, 2008). This approach consists of substituting the endogenous 




explanatory variable with its predictor, Obȷectıve_FL𝚤𝚤� , constructed in the first stage regression. 
And then running the appropriate nonlinear models in the second stage. For instance, Lewis-Beck, 
Nadeau, and Elias (2008) used the so-called two-step probit by replacing the suspect endogenous 
regressor in the probit model with its predicted value in the first-stage regression. Their intuitive 
“solution” to endogeneity is proved to be incorrect.  
Terza, Basu, and Rathouz (2008) have shown the general inconsistency of 2SPS in the context 
of nonlinear models. Instead, they developed an alternative two-stage IV approach in nonlinear 
models, called two-stage residual inclusion (2SRI), to derive consistent estimation. The first-stage 
of this 2SRI estimator is identical to that of 2SPS, but the second-stage differs. Instead of 
substituting the endogenous regressor with its predictor, its actual observed value is maintained in 
the second-stage model while the residuals from the first-stage auxiliary regression are substituted 
for the unobserved or latent confounders as an additional “control variable”, hence the name 2SRI. 
Terza and his colleagues also prove that in linear models 2SRI is statistically identical to 2SLS. 
Some methods developed earlier for specific nonlinear models can be considered special cases of 
the consistent 2SRI method. For example, the so-called control function approach proposed by 
Rivers and Vuong (1988) and generalized by Train (2009) and Wooldridge (2010) for continuous 
endogenous regressor in binary logit model is well known and widely used in applied research 
(Huang, Wang, & Lin, 2012; Huang, Wang, & Lin, 2013; Petrin & Train, 2010).  
The consistency of the 2SRI method proved by Terza and his colleagues is useful only when 
the residual in the first-stage regression is well defined. Unlike the continuous dependent variables 
in linear models where residuals are merely the differences between the observed and the predicted 
values, residuals of some categorical/discrete variables are not uniquely defined, except the count 




variable (Hosmer Dw, 2000; McCullagh & Nelder, 1989).  
To address the endogeneity concern, using the instrumental variable analysis, and also assess 
the robustness of my estimates, I obtain a composite index of financial literacy, following Lusardi 
and Mitchell (2009) and Van Rooji, Lusarid and Alessie (2011). The respondents who answer 
questions “incorrectly” are different from the respondents who answer “do not know,” when 
measuring objective financial literacy. Thus, I construct two dummy variables for each financial 
literacy question: one dummy variable is coded as “1” if the respondent answers that question 
correctly, and “0” otherwise. The other dummy variable is coded as “1” if the respondent doesn’t 
answer “don’t know” to that question, and “0” otherwise. Based on the six dummy variables 
created, I generated factor loadings using iterated principal factor method that capture the extent 
to which each variable contributes to the shared variation among the financial literacy measures 
(Table 3.13 & Table 3.14).  
A composite index of financial literacy was then derived from the Bartlett method (Bartlett, 
1937). The financial literacy Bartlett index, which is a continuous variable, is employed in the two-
stage IV-probit, instead of previous adopted objective financial literacy score, which is an ordinal 
endogenous variable. The descriptive statistics of the financial literacy Bartlett index, which has a 








3.4 Empirical Results 
3.4.1 Baseline probit model results 
Table 3.3 shows the results from the baseline probit models for the impact of financial 
literacy on Chinese households’ probability of having retirement planning in 2013. Column (1) is 
for all the households; column (2) introduces the regional dummies instead of the province 
dummies, column (3) is for the households with dependent child. Over the three columns, both 
objective and subjective financial literacy were positively related to retirement planning when 
various household and individual characteristics were controlled, suggesting that financially 
literate households were more likely to have retirement planning.  
Table 3.4 presents the determinants of Chinese households’ different choices of after-
retirement support. Rural and illiterate households are more dependent on saving and child support 
after retirement, while urban and literate households are more likely to rely on the social pension 
plan and retirement pay after retirement. Households with higher objective financial literacy are 
more likely to choose social pension plan and retirement pay as after-retirement support, while 
less likely to select child or spouse (relative) to support after-retirement life. The households 
paying more attention to financial/economic information are more likely to choose a social pension 
plan, or commercial pension plan for retirement support.  
Table 3.5 checks the impact of financial literacy on Chinese households’ decisions on holding 
commercial insurance and commercial pension plan. Higher objective financial literacy is found 
to increase the possibility that households holding commercial life and health insurance but not 
the commercial pension plan, while higher subjective financial literacy is found to increase the 
possibility that households holding commercial insurance and commercial pension plan. The 




households covered by the social pension system are less likely to have a commercial pension plan, 
which is a substitute or supplement to the government pension plan. The trust in the commercial 
pension plan is a significant factor determining whether households are willing to buy the 
commercial pension plan.  
Table 3.6 further examines what factors explain households’ degree of trust in the 
commercial pension plan and government pension plan. Both improved financial literacy and more 
attention paid to financial information can increase Chinese households’ trust in the commercial 
pension plan and the government pension plan. This table presents several interesting findings. 
First, individuals’ political status can influence their trust in government social pension system. 
For example, household heads who are CCP members are more favorable to government pension 
plan. Second, migrants are less likely to trust government pension plan. This could be explained 
by their vulnerable situation concerning the coverage of social pension system through working 
and living in the urban area.  
Table 3.7 shows the descriptive profile for those groups classified as financially excluded: 
rural, migrant, and illiterate households. Of the 28,134 households in the entire sample, 52.58% 
were found to be living in rural areas, 32.15% were illiterate, and 9.44% were migrants. Objective 
financial literacy scores were highest among urban and literate populations. Furthermore, of those 
living in rural areas, over 60% (63.32%) have 0 objective financial literacy score, compared to 
38.38% of those living in urban areas. Interestingly, scores for migrants were higher than scores 
for non-migrants. This outcome may be the result of the knowledge about the relative financial 
opportunities and threats in the economy necessary to decide to migrate from rural to more 
urbanized areas in China (A. Lyons et al., 2017). 




Regarding subjective financial literacy, about 45% of rural households and 57% of 
illiterate households reported paying no attention to economic and financial information, 
compared to 28% of urban households and 27% of literate households. Migrants were the 
exception, and were more likely than non-migrants to pay a bit more attention to economic 
and financial information. Financially excluded households are also vulnerable groups 
concerning the social pension system coverage, which is also demonstrated in Figure 3.5, 
Figure 3.6 and Figure 3.7.   
Table 3.8, Table 3.9, Table 3.10 and Table 3.11 present the marginal effects and standard 
errors for the probit models that examined the impact of financial literacy on the probability of 
choosing different ways to support after-retirement life. The first column in each table presents the 
results for all households controlling for the financially excluded targeted populations (i.e., rural, 
illiterate, and migrant households). The remaining columns in each table present the results for 
rural, illiterate, and migrant households and their respective comparison groups.  Table 3.12 
presents the coefficients and standard errors for the linear regression models that examine the 
impact of financial literacy on how many ways households select to support after retirement life. 
Through the Table 3.8, Table 3.9, Table 3.10 , Table 3.11 & Table 3.12, with regards to the 
models for all households, the results show that households with higher objective financial literacy 
score are more likely to choose social pension plan to support after-retirement life, while less likely 
to choose child support. Households who paid more attention to economic and financial 
information are more likely to buy commercial pension plan. Households with higher objective 
financial literacy score and more attention paid to economic and financial information are also 
more diversified in the ways of after-retirement support.  




The results were also impressive when the models were estimated separately for rural, 
illiterate, and migrant households and then compared to urban, literate, and non-migrant 
households. The control dummies for three target financial excluded populations enter statistically 
significant in different columns of controlled groups. For urban households, migrants are 17% less 
likely than non-migrants to choose a social pension plan as retirement support, which is consistent 
with their vulnerable position in terms of social pension system coverage.  Rural and illiterate 
households are more likely, almost 15% and 5% respectively, to rely on child support after 
retirement, than urban and literate households. In contrast, migrates are less likely, 5%, to count 
on child support after retirement. However, financial excluded control variables cannot explain 
households’ decision to employ commercial plan as after-retirement support. Trustiness of 
commercial pension is the only robust significant factor determining households’ willingness to 
buy commercial pension plan, no matter whether they are literate, migrant or where they reside.  
Table 3.16 presents the marginal effects and standard errors for the probit models that 
examined the impacts of financial literacy on the probability of Chinese households’ having a 
retirement plan and holding commercial insurance and commercial pension plan, using objective 
financial literacy Bartlett score (as a robustness check of previously used Objective Financial 
Literacy Score). The households with higher objective financial literacy Bartlett score and pay 
more attention to economic and financial information were more likely with retirement planning, 
and commercial insurance. Objective financial literacy Bartlett score was not found significantly 
impact the decision using commercial pension plan to support after-retirement life, which is 
consistent with the results in Table 3.3 and Table 3.4, which are using the number of financial 
literacy questions answered correctly as the financial literacy score. 




3.4.2 Findings of IV-Probit 
The two-stage probit-IV estimates are reported in Table 3.17. The first part of Table 3.17 is 
generated using the Stata command ivprobit, which computes the instrumental variables probit 
model using the Amemiya's Generalized Least Squares estimators (Amemiya, 1978). The second 
part of Table 3.17 is generated through manually running OLS is the 1st stage, deriving the fitted 
value for the endogenous variable that is the financial literacy Bartlett score. And then manually 
running the probit model with those fitted values as the independent variable in the 2nd stage. The 
first-stage results showed that the instrument variable, “Financial Education”, was associated 
positively with the endogenous variable, “Objective Financial Literacy Bartlett Score”, which 
controlled for all other independent variables (not shown in Table 3.17).  
Further, the high significance levels of the instrument indicated that the statistical power of 
the instrument variable was strong. Meanwhile, the significant results from the weak instrument 
robustness check for IV probit indicated that there was an issue of endogeneity in financial literacy. 
Even after instrumenting, the positive effect of objective financial literacy on households’ 
retirement planning and decisions of purchasing commercial insurance remained statistically 
significant, and the estimated impact of objective financial literacy Bartlett score was larger than 
the estimates from the baseline probit model without instrument variable, suggesting improving 
objective financial literacy could stimulate Chinese households to get more prepared about 
retirement planning and insurance protection after accounting for endogeneity of objective 
financial literacy. 
 





This chapter used the data from 2013 Chinese Household Finance Survey (CHFS) to 
investigate the impacts of financial literacy on Chinese households’ retirement planning and the 
demand for commercial insurance, especially among the financial excluded/vulnerable 
subpopulations (rural, illiterate and migrant), in China. Overall, the findings suggest that 
improving financial literacy could help Chinese households be more prepared for retirement. The 
households with higher objective financial literacy score and paid more attention to financial 
information are more likely to have a retirement plan, and they are also more likely to have 
diversified ways to support financial life after retirement. Furthermore, annual household 
disposable income, family net assets, gender, age, age squared, family size, number of children, 
health condition are found to be significant factors in explaining how Chinese households choose 
different ways to support their lives after retirement. Furthermore, rural and illiterate households 
are more dependent on saving and child support after retirement, while urban and literate 
households are more likely to rely on the social pension plan and retirement pay after retirement.  
Moreover, the trust in the commercial pension plan is found to be the critical determinant 
factor which affected whether Chinese households are willing to buy commercial insurance and 
commercial pension plans. This can be improved through increasing financial knowledge and 
paying more attention to financial information. 
Nevertheless, it should be noted that migrants were less likely to be positively impacted by 
financial literacy program. This, to some extent, violates the belief that financial literacy could be 
a right tool to bring financially vulnerable populations into the financial mainstream to foster 
greater financial inclusion. The reason why financial literacy does not seem to“work” for migrants 




stems from migrants’ lower trust in government program. This could be explained by their inferior 
position and unfair treatment, caused by the widely-criticized Household Registration System, 
regarding social beneficial coverage. Without the government intervention to remove migrants’ 
barrier to access of public resources and improve their trust in the social security system, traditional 
financial literacy efforts could be less effective for this specific group.  
These findings have several important policy implications. First, Chinese households are less 
financial literate, compared with the other major economies. The Chinese government should 
recognize the urgency to improve households’ financial literacy, which is critical to the retirement 
security of the aging population. This chapter provides valuable insights for policymakers, 
international financial organizations, and commercial insurance companies to design strategies to 
improve Chinese preparation for retirement through financial literacy and financial education, 
especially for financially vulnerable populations. Second, more attention should be given to 
financially excluded population, especially the migrants. The current Household Registration 
System limit the migrants’ access to public resources and social security benefits. Without 
government intervention, the social pension reform could increase the wealth inequality between 
financial included and financially excluded population. Third, the relatively smaller insurance 
market may not be able to effectively counterbalance the risk in Chinese financial markets, which 
require households equipped with even more financial literacy. The low participation in the 
insurance market could be attributed to households’ low trust in that the insurance company would 
fulfill its responsibilities in the contract. Financial literacy could be an effective tool to improve 
households’ trust of commercial insurance and pension plan, and help households’ more 
knowledgeable about different insurance products.  




While the results of this study are intuitive, a few limitations must be acknowledged. First, 
the quality of financial literacy measures remains an open question in the existing literature. 
Second, the data in this paper contains only one-year of observations, which hardly captures the 
evolution of social pension reform, and the change of household financial planning behavior over 
the years. Third, the selection of the sample may be biased, due to the survey methods adopted in 
CFHS. I will address these concerns in my future study, using new datasets, and construct a 
database with more indicators of financial literacy, and multiple years with the same households 
for panel econometrics.    






   
Figure 3.1  The changing population demographics for China over time 
 
            Data sources: Population Division of the Department of Economic and Social Affairs of the United Nations. 
            Note that the data of 5-year groups over 80 are absent for the year 1950, thus there no bars shown in 80+ for that year.  
     






Figure 3.2 The trend of the population age 65 or older for selected countries (1970–2070) 
 
                   Data sources: The data for 1949–2011 are actual growth rates from China National Bureau of Statistics (2012).  











                           




                    Sources: The figure is from Fig. 2 in Fang, E. F., Scheibye-Knudsen, M., Jahn, H. J., Li, J., Ling, L., Guo, H., ... & Chan, W. Y. (2015).  
                                   A research agenda for aging in China in the 21st century. Aging research reviews, 24, 197-205. 





Figure 3.4 The pension system in contemporary China 
 
 
The pension follows a dual system in China. The pension for those who worked within the system (for the 
government and public institutions) and out of the system (including those working for companies) are very 
different. In 2015, Basic Old Age Pension for Civil Servants was abolished, and civil servants are now subject 
to Old-Age Insurance for Urban Employees. In 2014, Old-Age Insurance for Urban Residents and the New 
Rural Social Pension system were merged into one unified pension plan called Old-Age Pension for Urban and 
Rural Residents. Source: Page 25, Tao Liu & Li Sun (2016) Pension Reform in China, Journal of Aging & 
Social Policy, 28:1, 15-28, DOI: 10.1080/08959420.2016.1111725.   
1. Decision of the State Council on the Reform of the Pension Insurance System for 
Employees of State Organs and Public Institutions  
2. Notice of the Ministry of Human Resource and Social Security and the Ministry of 
Finance on Implementing the Decision of the State Council on the Reform of the Pension System 
for Employees of State Organs and Public Institutions  
























The pension  
system in China   
Basic Old -Age Pension  
for Civil Servants   
Old - Age Insurance for the  
Urban Employees     
Old - Age Pension Plan for  
Urban and Rural Residents      
Old - Age  
Insurance for the  
Urban Residents   
New Rural Social  
Pension System    
中国养老金   
系统    
公务员（参公）   
社会保障     
城镇职工社会保障      
普通居民社会保障      
城镇居民   
养老保险      
新农村居民   
社会保障       





Figure 3.5 Social Pension System Coverage by Illiterate, Literate and All 
 
Figure 3.6 Social Pension System Coverage by Rural, Urban and All 
 
Figure 3.7Social Pension System Coverage by Migrant, Non-migrant and All 
 
        Data Source: CHFS 2013  
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Figure 3.8 Distribution of Sample Size in Different Provinces of China 
 
          Data Source: CHFS 2013     














Figure 3.9 Average Financial Literacy Score (0-3) in Different Provinces of China 
 
          Data Source: CHFS 2013     













Figure 3.10 Average Financial Literacy Score (0-3) in Different Provinces of China 
Min value starts from 0.5, not 0 
 
 
          Data Source: CHFS 2013     











Table 3.1 Financial Literacy Questions and Responses 
• A4004a Interest Rate: Suppose you had 100 RMB in a savings account and the interest rate is 4% per 
year. After five years, how much do you think you will have in the account, with both principal and 
interest [1. Less than $120; 2. Exactly $120; 3. More than $120; 4. Don't know] 
• A4005a Inflation: Suppose you had 100 RMB in a savings account, the interest rate on your savings 
account was 5% per year and inflation was 3% per year. After 1 year, how much would you be able to 
buy with the money in this account [1. More than today; 2. Exactly the same; 3.Less than today; 4.Don't 
know] 
• A4007a Risk Diversification: Do you think buying a single company's stock is usually riskier than 
buying a stock mutual fund? [1.Yes; 2. No; 3.Never heard about stock before; 4.Never heard about stock 
mutual fund before; 5. Never heard about both stock and stock mutual fund before] 
 
Financial Literacy Questions  Responses (Percentage)   
Interest Rate: Suppose you had 100 RMB in a savings account and the interest rate is 4% per year.  
After 5 years, how much do you think you will have in the account, with both principal and interest?  
 Less than $120  12.01%  
 Exactly   15.11%  
 More than $120  22.60%  
 Don't know  50.28%  
Inflation: Suppose you had 100 RMB in a savings account, the interest rate on your savings account 
was 5% per year and inflation was 3% per year. After 1 year, how much would you be able to buy with 
the money in this account?  
 More than today  15.76%  
 Exactly the same   7.46%  
 Less than today   34.71%  
 Don't know   42.08%  
Risk Diversification: Do you think buying a single company's stock is usually riskier than buying a 
stock mutual fund?  
  Yes   29.99%  
  No   9.86%  
  Never heard about stock before   0.79%  
  Never heard about stock mutual fund before   11.40%  
  Never heard about both stock and stock mutual fund before   47.97%  
Attention to Economic and Financial Information  Responses (Percentage)   
To what degree do you usually pay attention to economic and financial information?   
Pay extreme attention   3.93%  
Pay a lot of attention   7.83%  
Pay general attention   24.64%  
Pay a little attention   27.05%  
Pay no attention   36.56%  





Table 3.2 Summary descriptive Statistics and definition of variables  
 
Dependent 
Variables   Define   Obs. Mean Std. Min Max 
Retirement 
Planning   
"=1 if respondent reported 
having Retirement Planning"  28,102 0.366166 0.481764 0 1 
1.Self Deposit 
and Investment   
"=1 if respondent choose self-
deposit and-investment as the 
way of after-retirement 
Support" 
  
10,286 0.47132 0.499201 0 1 
2.Child Support   
"=1 if respondent choose self-
deposit and-investment as the 
way of after-retirement 
Support" 
  
10,286 0.297103 0.457004 0 1 
3.Social Pension 
Plan 
"=1 if respondent choose social 
pension plan as the way of after-
retirement Support" 
  
10,286 0.401322 0.49019 0 1 
4.Retirement Pay 
"=1 if respondent choose 
retirement pay as the way of 
after-retirement Support" 
  
10,286 0.220202 0.414403 0 1 
5.Commercial 
Pension Plan 
"=1 if respondent choose 
commercial pension plan as the 
way of after-retirement 
Support" 
  
10,286 0.055512 0.228989 0 1 
6. Spouse or 
Relative Support   
"=1 if respondent choose spouse 
or relative support as the way of 
after-retirement Support" 
  
10,286 0.031013 0.173361 0 1 
7. Other  
"=1 if respondent choose other 
as the way of after-retirement 
Support" 
  
10,286 0.012444 0.110862 0 1 
Commercial Life 
Insurance  
"=1 if respondent reported 
having commercial life 
insurance"  
28,055 0.053965 0.225954 0 1 
Commercial 
Health Insurance  
"=1 if respondent reported 
having commercial health 
insurance"  
28,055 0.028515 0.166443 0 1 
Commercial 
Pension Plan 
"=1 if respondent reported 
having commercial pension 
plan"  















control dummies  
Define   Obs. Mean Std. Min Max 
Migrant  "household respondents 
currently residing in a 
city/county that did not 
match their 'hukou'" 
28,134 0.094405 0.292397 0 1 
Rural  "household respondents 
reported having rural 
'hukou'" 
28,134 0.522784 0.49949 0 1 
Illiterate  "household respondents 
reported never attended 
school or only attend 
primary school " 














Number of financial literacy 
questions answered correctly  




Degree of attention 
respondent paid to 
economic and financial 
information:  
1.Pay no attention;   
2.Pay a little attention;   
3.Pay general attention;   
4.Pay a lot of attention;   
5.Pay extreme attention.   
  
28,130 2.155244 1.120127 1 5 
Risk-Tolerance    1.low risk-tolerance;  
2.moderate risk-tolerance;  
3.high risk-tolerance  
25,300 1.956996 0.41662 1 3 






Variables   
Define   Obs. Mean Std. Min Max 
Wealth:   Household’s total asset in 
RMB 
28,141 786017.6 1580877 0 20,000,000 
Income:   Household’s 2012 total net 
income (disposable income) 
in RMB 
28,141 65710.04 141650.1 -1,000,000 3,000,000 
Gender:   1. Male; 0. Female 28,140 0.532694 0.498939 0 1 
Age:   Age of respondent in years 28,141 50.27888 14.89124 17 113 
Age2   the square of respondent’s 
age in years  
28,141 2749.707 1544.46 289 12,769 
Education:    1.<primary school; 2. 
primary school; 3.junior 
high school; 4.high school; 
5.technical secondary 
school/secondary vocational 
technical school; 6.junior 
college/senior vocational 
school; 7.undergraduate  8. 
Graduate; 9.phd. 
28,141 3.445435 1.734096 1 9 
Marriage 
status:   




28,141 2.297111 1.143643 1 6 
Health 
condition:   
"=1 if the respondents 
reported having poor health, 
compared with peers." 
28,140 0.172459 0.377786 0 1 
Family size:   a2000a+a2000b+respondent 28,139 3.479335 1.627762 1 19 
# of children   "Total number of children 
respondent has." 
9,984 2.513121 1.346964 1 9 
      • # of male 
children:   
number of  male children 
respondent has   
9,982 1.257363 0.963404 0 7 
      • # of female 
children:    
number of  female children 
respondent has   
9,982 1.256061 1.060891 0 8 
Employment 
status  
 1. Employed; 2.In-school 
student; 3.Household wife; 
4. Disabled 5. Seasonality 
job; 6. Laid off or failed to 
find a job; 7. Not willing to 
work; 8. Retired; 9. The 
other 
28,141 2.901389 2.800366 1 9 
Political status:   "=1 if the respondent is a 
registered member of 
Chinese Communist Party 
(CCP)" 
28,137 0.150762 0.357823 0 1 
Homeowner: "=1 if family members own 
the house the family lives 
right now" 













a2000a: “Aside from the respondents, how many members currently live with the respondent?” here, living 
together refers to residing for at least six months, and still living with the respondent. Those who go to work or 
school but are coming home at the weekend are counted. Those who are less than 6 months of age or recently 
married for less than six months are also considered.        
a2000b: “Aside from the respondents, how many members do not live here because they are migrant workers, 
serving the military, or away at school?” this excludes daughters who are married, sons who married with their 





Variables   
Define   Obs. Mea
n 
Std. Min Max 
Northeast: "=1 if respondent lived in Liaoning, Jilin 
or Heilongjiang” 
28,141 0.106 0.308 0 1 
East: "=1 if respondent lived in Beijing, 
Hebei, Tianjin, Shandong, Jiangsu, 
Shanghai, Zhejiang, Fujian, Guangdong,  
Hainan" 
28,141 0.397 0.489 0 1 
Central: "=1 if respondent lived in Hainan, 
Henan, Shanxi, Anhui, Jiangxi, Hubei, 
Hunan " 
28,141 0.221 0.415 0 1 
West: "=1 if respondent lived in Chongqing, 
Sichuan, Yunnan, Guizhou, Shaanxi, 
Qinghai, Gansu, Inner Mongolia, 
Ningxia, Guangxi." 
28,141 0.277 0.447 0 1 
 
 
Percent of GDP by economic region in China, 2015, National Bureau of Statistics of China  
 




Table 3.3 Impact of financial literacy on Chinese households’ probability of having 
retirement planning 
Retirement (1) (2) (3) 
Planning All All Has children 
    
Objective FL 0.0281*** 0.0269*** 0.0481*** 
 (0.00560) (0.00562) (0.00985) 
Subjective FL 0.0391*** 0.0386*** 0.0300*** 
 (0.00359) (0.00359) (0.00593) 
Risk tolerance -0.000877 0.000168 0.0277* 
 (0.00938) (0.00940) (0.0162) 
Covered by 0.0287*** 0.0220** -0.00228 
Social Pension System (0.00951) (0.00948) (0.0175) 
Ln(Asset) 0.0102*** 0.00989*** 0.00377 
 (0.00307) (0.00304) (0.00490) 
Ln(Income) 0.0114*** 0.0118*** 0.0172*** 
 (0.00339) (0.00338) (0.00600) 
Male -0.0193** -0.0172** 0.0134 
 (0.00796) (0.00797) (0.0136) 
Age 0.0114*** 0.0113*** 0.0152*** 
 (0.00180) (0.00181) (0.00430) 
(Age)2 -8.10e-05*** -8.04e-05*** -0.000110*** 
 (1.75e-05) (1.76e-05) (3.58e-05) 
Education -0.00405 -0.00456 0.00481 
 (0.00383) (0.00383) (0.00723) 
Married 0.0147 0.0119 -0.00984 
 (0.0114) (0.0114) (0.0180) 
Poor health -0.0183* -0.0212** -0.0125 
 (0.00997) (0.0100) (0.0148) 
Family size -0.00627** -0.00526** -0.00850* 
 (0.00265) (0.00260) (0.00445) 
Number of children -0.00169 -0.00199  
 (0.00332) (0.00331)  
Number of male children   -0.0115 
   (0.00784) 
Number of female children   -0.0121* 
   (0.00682) 
Employed 0.000737 0.00285 -0.0131 
 (0.00959) (0.00966) (0.0160) 
CCP -0.0121 -0.0125 -0.0188 
 (0.0114) (0.0114) (0.0177) 
Homeowner -0.0143 -0.0116 -0.0122 
 (0.0120) (0.0120) (0.0205) 
Rural 0.00643 0.00451 0.0293* 
 (0.00998) (0.00996) (0.0174) 
Migrant 0.00745 0.00471 -0.0141 
 (0.0158) (0.0159) (0.0357) 
Illiterate -0.0176 -0.0176 0.00636 
 (0.0113) (0.0113) (0.0191) 
Economic region (Ref:West) 
Northeast  -0.0397***  
  (0.0129)  
East  -0.0240**  
  (0.00948)  
Central  0.00925  
  (0.00995)  
Province dummies  Yes No Yes 
Observations 23,875 23,875 8,906 
Pseudo R2 0.0232 0.0185 0.0235 
                           Note: All Probit regressions have been weighted. Marginal effects are reported for each model.  
                                      Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.





          Table 3.4 Determinants of Chinese households’ choice of after-retirement support 
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES Self-deposit 












        
Objective FL 0.00285 -0.0183** 0.0224** 0.0118** 0.00307 -0.00770*** 0.00122 
 (0.00886) (0.00857) (0.00891) (0.00586) (0.00334) (0.00297) (0.00171) 
Subjective FL 0.0281*** -0.00270 0.0151*** 0.00318 0.00939*** 0.00210 -0.000571 
 (0.00557) (0.00526) (0.00561) (0.00378) (0.00216) (0.00188) (0.00114) 
Risk tolerance 0.0141 -0.0208 0.0291* 0.00116 0.00449 -0.0111** 0.00187 
 (0.0151) (0.0136) (0.0150) (0.0100) (0.00452) (0.00539) (0.00288) 
Covered by -0.0403** -0.0277* 0.130*** 0.0923*** -0.0156*** -0.00311 -0.00518* 
Social Pension System (0.0162) (0.0152) (0.0166) (0.0125) (0.00557) (0.00516) (0.00284) 
Ln(Asset) 0.0329*** -0.0122*** -0.0150*** 0.000329 0.00872*** 0.00386** -5.42e-05 
 (0.00517) (0.00469) (0.00510) (0.00341) (0.00250) (0.00170) (0.000845) 
Ln(Income) 0.0143*** -0.0126** -0.00404 0.0279*** 0.00311 -4.13e-05 -0.000255 
 (0.00555) (0.00504) (0.00552) (0.00378) (0.00196) (0.00194) (0.00103) 
Male 0.0170 0.00134 -0.0490*** -0.0160* -0.00599 0.000662 0.00196 
 (0.0131) (0.0125) (0.0131) (0.00864) (0.00483) (0.00414) (0.00249) 
Age -0.0113*** 0.00320 -0.00359 0.00246 0.000827 -0.00113 0.000752 
 (0.00318) (0.00299) (0.00303) (0.00202) (0.00157) (0.000813) (0.000512) 
(Age)2 7.65e-05** -1.54e-05 8.68e-06 -4.01e-06 -2.60e-05 4.77e-06 -3.60e-06 
 (3.08e-05) (2.81e-05) (2.89e-05) (1.91e-05) (1.74e-05) (7.78e-06) (4.50e-06) 
Education 0.0154** -0.0170*** 0.000716 0.0115*** 0.00373* 0.00297 0.00192* 
 (0.00608) (0.00612) (0.00607) (0.00363) (0.00222) (0.00182) (0.00110) 
Married 0.0722*** -0.0439** 0.0533*** -0.0167 -0.0125* -0.000297 -0.00986*** 
 (0.0190) (0.0180) (0.0188) (0.0117) (0.00735) (0.00525) (0.00304) 
Poor health -0.0555*** 0.0186 0.00831 -0.0190* 0.000172 0.00284 -0.00189 
 (0.0170) (0.0155) (0.0169) (0.0112) (0.00751) (0.00519) (0.00305) 
Family size -0.0115** 0.0186*** -0.0126*** -0.0143*** -0.00416** -0.00257 -0.000845 
 (0.00452) (0.00395) (0.00431) (0.00316) (0.00192) (0.00159) (0.000821) 
Number of children -0.0115** 0.0173*** 0.0115** -0.00791** -0.00432 -0.00241 -0.00188* 
 (0.00580) (0.00516) (0.00552) (0.00366) (0.00322) (0.00191) (0.00110) 
Employed 0.0129 0.0380** 0.0467*** -0.0531*** 0.00234 -0.00542 -0.00360 





 (0.0158) (0.0152) (0.0160) (0.00983) (0.00597) (0.00466) (0.00256) 
CCP -0.00849 0.0190 0.00368 0.0407*** -0.00457 5.63e-05 -0.00924** 
 (0.0181) (0.0172) (0.0180) (0.0107) (0.00661) (0.00558) (0.00432) 
Homeowner -0.0479** 0.0637*** 0.0107 -0.00592 -0.0260*** -0.0131** -0.00465 
 (0.0199) (0.0195) (0.0197) (0.0135) (0.00629) (0.00621) (0.00359) 
Rural 0.0964*** 0.149*** -0.0557*** -0.177*** -0.00459 0.00103 0.00257 
 (0.0161) (0.0147) (0.0160) (0.0105) (0.00609) (0.00492) (0.00303) 
Migrant 0.0265 -0.0502** -0.0747*** 0.00552 0.00366 -0.00471 -0.00777 
 (0.0259) (0.0255) (0.0256) (0.0198) (0.00856) (0.00826) (0.00625) 
Illiterate 0.0106 0.0499*** -0.0335* -0.0311** 0.00703 0.0195*** 0.00750** 
 (0.0189) (0.0173) (0.0187) (0.0134) (0.00750) (0.00650) (0.00358) 
        
Province dummies Yes Yes Yes Yes Yes Yes Yes 
Observations 8,742 8,742 8,742 8,742 8,742 8,742 8,574 
Pseudo R2 0.0663 0.1106 0.0362 0.2558 0.1618 0.0537 0.0942 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model.  
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 




Table 3.5 Determinants of Chinese households’ decision on holding commercial insurance and 
commercial pension plan  
 
 (1) (2) (3) (4) 








     
Objective FL 0.00744*** 0.00330** 0.000435 -0.000816 
 (0.00198) (0.00132) (0.00103) (0.00138) 
Subjective FL 0.00770*** 0.00586*** 0.00298*** 0.00331*** 
 (0.00134) (0.000969) (0.000722) (0.00102) 
Risk tolerance 0.00428 0.00279 -0.000454 -0.000756 
 (0.00345) (0.00211) (0.00160) (0.00194) 
Covered by -0.00171 0.000227 -0.00554*** -0.00776*** 
Social Pension System (0.00400) (0.00278) (0.00212) (0.00292) 
Trustiness of    0.00671*** 
Commercial Pension Plan    (0.000955) 
Ln(asset) 0.0120*** 0.00416*** 0.00553*** 0.00474*** 
 (0.00145) (0.00116) (0.000908) (0.00115) 
Ln(income) 0.00606*** 0.00393*** 0.00213** 0.00132 
 (0.00155) (0.00114) (0.000881) (0.00110) 
Male -0.00493 -0.00839*** -0.00289 -0.00227 
 (0.00301) (0.00221) (0.00183) (0.00249) 
Age 0.00539*** 0.00399*** 0.00117** 0.000753 
 (0.000860) (0.000721) (0.000463) (0.000581) 
(Age)2 -6.25e-05*** -4.66e-05*** -1.38e-05*** -9.13e-06 
 (9.18e-06) (7.91e-06) (5.25e-06) (6.33e-06) 
Education 0.00406*** 0.00380*** -0.000518 -9.18e-05 
 (0.00136) (0.000980) (0.000717) (0.000903) 
Married -0.00827* -0.000306 -0.00124 -0.00106 
 (0.00464) (0.00339) (0.00242) (0.00321) 
Poor health -0.00854* -0.00212 -0.00463* -0.00535 
 (0.00481) (0.00347) (0.00271) (0.00351) 
Family size -0.00442*** -0.00247** -0.000642 9.55e-07 
 (0.00121) (0.000976) (0.000620) (0.000770) 
Children -0.00178 -0.00123 -5.97e-06 -0.00103 
 (0.00168) (0.00128) (0.00104) (0.00130) 
Employed -0.00200 -0.00332 0.00245 -0.000257 
 (0.00378) (0.00279) (0.00276) (0.00345) 
CCP -0.00500 -0.00491 -0.00115 -0.000890 
 (0.00420) (0.00300) (0.00256) (0.00322) 
Homeowner -0.00360 -0.00409 -0.00488* -0.00326 
 (0.00481) (0.00315) (0.00265) (0.00402) 
Rural 0.00420 -0.00496* -0.00160 -0.00362 
 (0.00389) (0.00281) (0.00202) (0.00261) 
Migrant -0.000152 0.00324 -0.000695 -0.00136 
 (0.00567) (0.00412) (0.00356) (0.00574) 
Illiterate -0.0108** -0.00785** -0.00127 0.00183 
 (0.00484) (0.00370) (0.00282) (0.00379) 
     
Province dummies  Yes Yes Yes Yes 
Observations 23,871 23,871 23,871 13,598 
Pseudo R2 0.1235 0.1656 0.1231 0.1845 
       Note: All probit regressions have been weighted. Marginal effects are reported for each model.  
                  Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 




Table 3.6  Determinants of Chinese households’ trustiness on commercial pension plan and 
government pension plan 
  
 Trustiness of Commercial Pension Plan  Trustiness of Gov. Pension Plan 
VARIABLES (1) Not (2) Indifferent  (3) Yes (1) Not (2) Indifferent         (3) Yes  
Objective FL -0.0370*** -0.0161*** 0.0512*** -0.00364 -0.0109*** 0.0140** 
 (0.00839) (0.00585) (0.00772) (0.00531) (0.00412) (0.00644) 
Subjective FL -0.0150*** -0.00462 0.0190*** -0.00207 -0.00552** 0.00746* 
 (0.00517) (0.00367) (0.00481) (0.00324) (0.00272) (0.00399) 
Risk tolerance -0.0115 -0.00178 0.0120 -0.000303 0.00748 -0.00698 
 (0.0133) (0.00992) (0.0126) (0.00810) (0.00671) (0.0100) 
Covered by -0.00873 0.000233 0.00836 -0.0490*** -0.00475 0.0540*** 
Social Pension System (0.0137) (0.00958) (0.0130) (0.00840) (0.00699) (0.0104) 
Ln(Asset) -0.00869** 0.000838 0.00804* 0.000488 -0.00241 0.00191 
 (0.00437) (0.00310) (0.00415) (0.00267) (0.00202) (0.00321) 
Ln(Income) 0.0106** -0.00374 -0.00640 0.0106*** 0.000238 -0.0103*** 
 (0.00478) (0.00322) (0.00457) (0.00302) (0.00258) (0.00376) 
Male -0.00491 0.00144 0.00377 0.0146** 0.00649 -0.0212** 
 (0.0114) (0.00811) (0.0108) (0.00714) (0.00597) (0.00884) 
Age 0.00612** -0.00258 -0.00332 -0.000502 -0.00132 0.00187 
 (0.00256) (0.00173) (0.00235) (0.00146) (0.00120) (0.00182) 
(Age)2 -5.61e-05** 2.99e-05* 2.32e-05 -2.24e-06 1.05e-05 -8.84e-06 
 (2.43e-05) (1.65e-05) (2.24e-05) (1.38e-05) (1.14e-05) (1.72e-05) 
Education -0.00538 0.000398 0.00501 0.0114*** 0.00645** -0.0186*** 
 (0.00580) (0.00407) (0.00554) (0.00344) (0.00293) (0.00425) 
Married 0.0472*** -0.00957 -0.0372** -0.0123 0.00661 0.00727 
 (0.0167) (0.0113) (0.0159) (0.00978) (0.00847) (0.0123) 
Poor health -0.00145 -0.00315 0.00450 -0.00606 0.00265 0.00264 
 (0.0137) (0.00979) (0.0130) (0.00875) (0.00732) (0.0107) 
Family size -0.00468 0.000693 0.00367 -0.00538** -0.00395** 0.00892*** 
 (0.00371) (0.00261) (0.00337) (0.00246) (0.00201) (0.00301) 
Children -0.00138 -0.00303 0.00471 -0.00632** -0.00770*** 0.0137*** 
 (0.00446) (0.00323) (0.00421) (0.00304) (0.00231) (0.00360) 
Employed -0.0348*** 0.0206** 0.0145 -0.00725 0.00311 0.00327 
 (0.0135) (0.00947) (0.0129) (0.00848) (0.00639) (0.0103) 
CCP -0.0131 0.00742 0.00518 -0.0314*** -0.0146* 0.0468*** 
 (0.0165) (0.0119) (0.0153) (0.0105) (0.00873) (0.0129) 
Homeowner 0.0357** -0.0210* -0.0142 -0.0150 -0.00302 0.0192 
 (0.0178) (0.0125) (0.0164) (0.0104) (0.00840) (0.0129) 
Rural -0.0393*** 0.00912 0.0301** -0.0162* 0.00531 0.0104 
 (0.0146) (0.00998) (0.0139) (0.00876) (0.00706) (0.0108) 
Migrant 0.0227 0.00415 -0.0278 0.0190 0.0300*** -0.0508*** 
 (0.0256) (0.0166) (0.0244) (0.0152) (0.0107) (0.0182) 
Illiterate -0.00266 -0.00199 0.00449 0.0349*** 0.0158* -0.0516*** 
 (0.0161) (0.0115) (0.0150) (0.0103) (0.00821) (0.0125) 
Province dummies Yes Yes Yes Yes Yes Yes 
Observations 13,689 13,689 13,689 13,819 13,819 13,819 
Pseudo R2 0.0214 0.0192 0.0235 0.0472 0.0291 0.0404 
 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model.  
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 





 Table 3.7 Profile of financially excluded households 
 
  All   Urban  Rural   Non-migrant  Migrant   Literate   Illiterate   
Objective Financial Literacy: Financial Literacy Score 
0 51.52% 38.38% 63.32% 52.67% 40.50% 40.59% 74.51% 
1 31.21% 38.49% 24.67% 30.75% 35.75% 37.35% 18.31% 
2 14.50% 18.97% 10.52% 14.01% 19.26% 18.38% 6.34% 
3 2.76% 4.16% 1.49% 2.58% 4.48% 3.68% 0.84% 
Subjective Financial Literacy: Attention to Econ and Fin Info.  
5.Pay extreme attention   3.93% 4.79% 3.24% 3.90% 4.18% 4.59% 2.52% 
4.Pay a lot of attention   7.83% 9.84% 5.99% 7.87% 7.42% 9.48% 4.36% 
3.Pay general attention   24.64% 29.85% 19.90% 24.31% 27.75% 29.62% 14.10% 
2.Pay a little attention   27.05% 27.73% 26.37% 26.36% 33.62% 29.62% 21.60% 
1.Pay no attention   36.56% 27.78% 44.49% 37.55% 27.03% 26.68% 57.42% 
Risk Tolerance  
Low Risk-Tolerance   10.92% 11.14% 10.73% 11.17% 8.48% 11.19% 10.40% 
Moderate Risk-
Tolerance   82.46% 82.50% 82.49% 82.50% 82.05% 81.40% 84.55% 
High Risk-Tolerance   6.62% 6.36% 6.78% 6.33% 9.47% 7.42% 5.05% 
Trustiness of Commercial Pension Plan  
Totally Unbelievable  20.74% 20.26% 21.18% 21.05% 16.84% 19.12% 23.91% 
Relatively Unbelievable 28.52% 31.27% 26.46% 28.32% 31.12% 29.87% 25.90% 
Indifferent to      
Unbelievable and 
Believable   
16.55% 14.84% 17.94% 16.38% 18.62% 15.89% 17.83% 
Relatively Believable  23.63% 24.85% 22.47% 23.49% 25.43% 25.47% 20.05% 
Totally Believable  10.56% 8.78% 11.96% 10.76% 7.99% 9.66% 12.31% 
Trustiness of Government Pension Plan  
Totally Unbelievable  3.52% 3.99% 3.12% 3.40% 4.99% 3.48% 3.61% 
Relatively Unbelievable 6.94% 8.16% 5.92% 6.60% 11.24% 7.90% 5.07% 
Indifferent to      
Unbelievable and 
Believable   
6.72% 5.99% 7.33% 6.38% 10.99% 6.45% 7.24% 
Relatively Believable  28.96% 31.23% 27.06% 28.46% 35.25% 32.02% 23.01% 
Totally Believable  53.86% 50.63% 56.57% 55.16% 37.53% 50.15% 61.07% 
Percentage of Social Pension System Coverage  
Civil Servants Pension 
Plan  9.42% 18.64% 1.05% 9.91% 4.61% 12.56% 2.87% 
Urban Employees Old-
age Insurance   25.17% 47.49% 4.95% 25.10% 25.87% 33.91% 7.00% 
Urban and Rural 
Residents Pension Plan  41.23% 17.69% 62.58% 42.57% 28.27% 31.90% 60.62% 
Uncovered by Social 
Pension System   22.80% 14.73% 30.39% 20.97% 40.48% 20.59% 27.40% 
 
 




Table 3.8 Determinants of Chinese households choosing social pension plan as the way of after-
retirement support for financially excluded households  
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES All Urban Rural Literate Illiterate Non-migrant Migrant 
        
Objective FL 0.0277** 0.0222 0.0320* 0.0322** 0.0251 0.0308** -0.00433 
 (0.0125) (0.0165) (0.0180) (0.0139) (0.0256) (0.0130) (0.0352) 
Subjective FL 0.0117 0.0117 0.0144 0.000585 0.0357*** 0.0122 -0.0111 
 (0.00762) (0.0112) (0.00999) (0.00947) (0.0125) (0.00779) (0.0308) 
Risk tolerance 0.0493** -0.00303 0.0807*** 0.0459** 0.0351 0.0476** 0.108 
 (0.0200) (0.0291) (0.0262) (0.0232) (0.0377) (0.0206) (0.0691) 
Trustiness of  0.0514*** 0.0540*** 0.0489*** 0.0484*** 0.0546*** 0.0487*** 0.0644** 
Gov. Pension Plan (0.00829) (0.0113) (0.0117) (0.0102) (0.0139) (0.00855) (0.0290) 
Ln(Asset) -0.0148** -0.0135 -0.0125 -0.00523 -0.0253** -0.0149** -0.0213 
 (0.00678) (0.0107) (0.00876) (0.00899) (0.0101) (0.00709) (0.0187) 
Ln(Income) -0.00431 -0.0189* 0.00268 -0.0180** 0.0182 -0.00514 0.00390 
 (0.00744) (0.0115) (0.00938) (0.00915) (0.0119) (0.00788) (0.0205) 
Male -0.0390** -0.0602** -0.0320 -0.0464** -0.0380 -0.0336* -0.181*** 
 (0.0180) (0.0250) (0.0243) (0.0226) (0.0290) (0.0186) (0.0553) 
Age 0.000774 -0.0126** 0.00742 0.00522 0.00495 0.00206 0.00481 
 (0.00415) (0.00568) (0.00570) (0.00539) (0.00791) (0.00426) (0.0169) 
(Age)2 -1.15e-05 0.000110** -5.90e-05 -6.32e-05 -2.27e-05 -2.39e-05 -7.22e-05 
 (3.93e-05) (5.42e-05) (5.36e-05) (5.39e-05) (6.93e-05) (4.02e-05) (0.000181) 
Education 0.00411 -0.00314 0.0284* 0.00106 0.0640* 0.00264 0.00556 
 (0.00891) (0.0108) (0.0169) (0.00963) (0.0327) (0.00931) (0.0223) 
Married 0.0327 0.0151 0.0677* 0.0336 0.0208 0.0316 0.0374 
 (0.0260) (0.0370) (0.0354) (0.0340) (0.0391) (0.0272) (0.0934) 
Poor health 0.0120 0.0230 0.00783 -0.000315 0.0330 0.0147 -0.0548 
 (0.0218) (0.0341) (0.0276) (0.0306) (0.0308) (0.0223) (0.103) 
Family size -0.00987* -0.00134 -0.0146** -0.00396 -0.0178** -0.00906 5.64e-05 
 (0.00564) (0.00989) (0.00670) (0.00776) (0.00805) (0.00577) (0.0236) 
Number of children 0.00791 -0.0130 0.0115 -0.00241 0.0117 0.0109 -0.0379 
 (0.00703) (0.0125) (0.00835) (0.0108) (0.00908) (0.00716) (0.0415) 
Employed 0.0728*** 0.111*** 0.0453 0.0703*** 0.0644* 0.0763*** 0.0738 
 (0.0214) (0.0301) (0.0303) (0.0260) (0.0373) (0.0224) (0.0678) 
CCP 0.0131 0.0111 0.0174 0.0214 0.0135 0.0164 -0.0383 
 (0.0244) (0.0316) (0.0366) (0.0269) (0.0530) (0.0250) (0.0845) 
Homeowner 0.00173 -0.0100 0.0305 -0.0144 0.0180 0.00700 0.0462 
 (0.0280) (0.0388) (0.0387) (0.0340) (0.0476) (0.0296) (0.0691) 
Rural -0.0614***   -0.0674*** -0.0375 -0.0813***  
 (0.0220)   (0.0260) (0.0398) (0.0230)  
Migrant -0.0579 -0.170***  -0.0226 -0.177**   
 (0.0392) (0.0625)  (0.0435) (0.0833)   
Illiterate 0.00137 0.0166 0.0371   0.0137 -0.181* 
 (0.0255) (0.0415) (0.0357)   (0.0263) (0.0975) 
Province dummies Yes Yes Yes Yes Yes Yes Yes 
Observations 5,009 2,372 2,637 3,320 1,689 4,676 317 
Pseudo R2 0.0388 0.0570 0.0455 0.0444 0.0648 0.0371 0.1824 
 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model.  
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 
 




Table 3.9 Determinants of Chinese households choosing retirement pay as the way of after- 
retirement support for financially excluded households  
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES All Urban Rural Literate Illiterate Non-migrant Migrant 
Objective FL 0.0130 0.0171 0.00919 0.0194* 0.00774 0.0125 0.00369 
 (0.00797) (0.0153) (0.00811) (0.0111) (0.00921) (0.00844) (0.0219) 
Subjective FL 0.00138 -0.000849 0.00248 -0.00170 0.00848 0.000978 0.0207 
 (0.00506) (0.0103) (0.00449) (0.00710) (0.00564) (0.00520) (0.0187) 
Risk tolerance  -0.00486 -0.0420 0.0135 -0.0130 0.00814 -0.00706 0.0801** 
 (0.0128) (0.0290) (0.0105) (0.0187) (0.0136) (0.0135) (0.0322) 
Covered by 0.0718*** 0.164*** 0.0303** 0.114*** 0.0123 0.0683*** 0.127*** 
Social Pension System (0.0155) (0.0341) (0.0126) (0.0220) (0.0167) (0.0162) (0.0389) 
Trustiness of 0.00800 0.0151 0.00369 0.0114 0.00270 0.00642 0.0212 
Com. Pension Plan (0.00523) (0.0102) (0.00499) (0.00767) (0.00554) (0.00527) (0.0166) 
Ln(Asset) 0.00307 0.00719 0.00256 -0.00332 0.00936* 0.00364 -0.0238** 
 (0.00454) (0.00924) (0.00390) (0.00658) (0.00493) (0.00476) (0.0113) 
Ln(Income) 0.0318*** 0.0450*** 0.0162*** 0.0368*** 0.0216*** 0.0327*** -0.00821 
 (0.00494) (0.0116) (0.00389) (0.00723) (0.00532) (0.00521) (0.0121) 
Male -0.0189 -0.0339 -0.00985 -0.0338** -0.0103 -0.0114 0.00336 
 (0.0115) (0.0231) (0.0112) (0.0167) (0.0129) (0.0114) (0.0376) 
Age -0.00191 0.0117** -0.00477** -0.00609 0.00854** -0.000782 -0.0172** 
 (0.00272) (0.00593) (0.00191) (0.00446) (0.00436) (0.00294) (0.00853) 
(Age)2 3.30e-05 -6.09e-05 4.95e-05*** 7.84e-05* -5.56e-05 2.43e-05 0.000179* 
 (2.56e-05) (5.45e-05) (1.85e-05) (4.52e-05) (3.42e-05) (2.73e-05) (9.36e-05) 
Education 0.00993** 0.00944 0.0254*** 0.0119* 0.00609 0.0122** -0.00829 
 (0.00504) (0.00951) (0.00598) (0.00663) (0.0155) (0.00531) (0.0125) 
Married 0.0135 0.00559 0.0195 0.000254 0.0292* 0.0113 0.0204 
 (0.0164) (0.0337) (0.0157) (0.0258) (0.0168) (0.0170) (0.0459) 
Poor health -0.0199 -0.0280 -0.0140 -0.0153 -0.0184 -0.0280** 0.174*** 
 (0.0142) (0.0312) (0.0124) (0.0222) (0.0138) (0.0142) (0.0576) 
Family size -0.0154*** -0.0133 -0.00877*** -0.0120** -0.0203*** -0.0151*** -0.0346** 
 (0.00407) (0.00943) (0.00336) (0.00603) (0.00472) (0.00411) (0.0153) 
Number of children -0.00495 -0.00154 -0.00108 -0.00877 -0.00309 -0.00530 -0.00317 
 (0.00456) (0.0114) (0.00344) (0.00832) (0.00394) (0.00464) (0.0237) 
Employed -0.0585*** -0.0408 -0.0344*** -0.0612*** -0.0370** -0.0592*** -0.0451 
 (0.0129) (0.0284) (0.0107) (0.0182) (0.0144) (0.0134) (0.0395) 
CCP 0.0308** 0.0495* 0.0110 0.0428** 0.0135 0.0279* 0.108** 
 (0.0142) (0.0282) (0.0132) (0.0195) (0.0190) (0.0147) (0.0527) 
Homeowner -0.00391 -0.0151 0.0138 0.0246 -0.0484** -0.0148 0.163*** 
 (0.0192) (0.0353) (0.0179) (0.0244) (0.0236) (0.0206) (0.0464) 
Rural -0.150***   -0.195*** -0.0866*** -0.155***  
 (0.0133)   (0.0197) (0.0140) (0.0138)  
Migrant -0.00905 -0.0564  -0.00641 0.0193   
 (0.0304) (0.0532)  (0.0419) (0.0317)   
Illiterate -0.0357** -0.0992*** 0.0266**   -0.0302* -0.0421 
 (0.0172) (0.0385) (0.0134)   (0.0175) (0.0704) 
        
Province dummies Yes Yes Yes Yes Yes Yes Yes 
Observations 4,968 2,351 2,519 3,285 1,645 4,641 304 
Pseudo R2 0.2612 0.1081 0.1808 0.2232 0.2930 0.2714 0.3569 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model.    
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 
 




Table 3.10 Determinants of Chinese households choosing child support as the way of after-
retirement support for financially excluded households 
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES All Urban Rural Literate Illiterate Non-migrant Migrant 
        
Objective FL -0.0183** -0.0237** -0.0130 -0.0248*** -0.00260 -0.0163* -0.0275 
 (0.00857) (0.00932) (0.0135) (0.00876) (0.0191) (0.00898) (0.0185) 
Subjective FL -0.00270 0.00437 -0.00759 0.00880 -0.0241** -0.00453 0.0166 
 (0.00526) (0.00627) (0.00778) (0.00574) (0.0101) (0.00550) (0.0143) 
Risk tolerance -0.0208 -0.0103 -0.0315 -0.0366** 0.00814 -0.0196 -0.00722 
 (0.0136) (0.0158) (0.0201) (0.0148) (0.0273) (0.0144) (0.0305) 
Covered by   -0.0277* -0.0615*** -0.0101 -0.0466*** 0.000856 -0.0321** 0.00923 
Social Pension 
System  
(0.0152) (0.0202) (0.0210) (0.0174) (0.0269) (0.0161) (0.0353) 
Ln(Asset) -0.0122*** -0.00219 -0.0195*** -0.0102* -0.0169** -0.0121** -0.00903 
 (0.00469) (0.00621) (0.00676) (0.00554) (0.00819) (0.00506) (0.0103) 
Ln(Income) -0.0126** -0.00607 -0.0138* -0.00767 -0.0229** -0.0141*** -0.00271 
 (0.00504) (0.00634) (0.00718) (0.00591) (0.00933) (0.00536) (0.0120) 
Male 0.00134 0.00109 0.00219 0.0207 -0.0274 -0.00529 0.0715** 
 (0.0125) (0.0139) (0.0190) (0.0142) (0.0232) (0.0130) (0.0328) 
Age 0.00320 0.00207 0.00522 0.00459 0.00341 0.00451 -0.0107 
 (0.00299) (0.00319) (0.00486) (0.00350) (0.00625) (0.00321) (0.00703) 
(Age)2 -1.54e-05 -2.23e-05 -1.85e-05 -3.85e-05 -6.48e-06 -2.36e-05 8.25e-05 
 (2.81e-05) (2.97e-05) (4.67e-05) (3.53e-05) (5.38e-05) (3.00e-05) (7.94e-05) 
Education -0.0170*** -0.0124** -0.0415*** -0.0141** -0.0693*** -0.0151** -0.0410*** 
 (0.00612) (0.00573) (0.0137) (0.00592) (0.0254) (0.00646) (0.0149) 
Married -0.0439** -0.0164 -0.0656** -0.0607*** -0.00993 -0.0271 -0.140*** 
 (0.0180) (0.0197) (0.0295) (0.0211) (0.0303) (0.0186) (0.0458) 
Poor health 0.0186 0.0245 -0.000555 0.0320 -0.0147 0.0147 0.0835 
 (0.0155) (0.0203) (0.0216) (0.0201) (0.0245) (0.0160) (0.0557) 
Family size 0.0186*** 0.0134** 0.0195*** 0.0130*** 0.0266*** 0.0179*** 0.0228* 
 (0.00395) (0.00547) (0.00541) (0.00484) (0.00658) (0.00410) (0.0121) 
Number of 
children 
0.0173*** 0.0194*** 0.0140* 0.0301*** 0.00461 0.0136*** 0.109*** 
 (0.00516) (0.00729) (0.00719) (0.00727) (0.00753) (0.00519) (0.0237) 
Employed 0.0380** 0.0263 0.0228 0.0382** 0.0183 0.0447*** -0.0439 
 (0.0152) (0.0180) (0.0232) (0.0182) (0.0279) (0.0156) (0.0465) 
CCP 0.0190 0.0257 0.0208 0.0154 0.0151 0.0169 0.0246 
 (0.0172) (0.0174) (0.0309) (0.0172) (0.0425) (0.0179) (0.0536) 
Homeowner 0.0637*** 0.0258 0.104*** 0.0299 0.158*** 0.0720*** 0.0246 
 (0.0195) (0.0231) (0.0284) (0.0211) (0.0379) (0.0218) (0.0360) 
Rural 0.149***   0.120*** 0.206*** 0.159***  
 (0.0147)   (0.0159) (0.0303) (0.0156)  
Migrant -0.0502** -0.0176  -0.0854*** 0.0692   
 (0.0255) (0.0285)  (0.0251) (0.0624)   
Illiterate 0.0499*** 0.0435* 0.0180   0.0480*** 0.0675 
 (0.0173) (0.0231) (0.0285)   (0.0181) (0.0498) 
        
Province 
dummies 
Yes Yes Yes Yes Yes Yes Yes 
Observations 8,742 4,402 4,340 5,995 2,747 8,011 699 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model.  
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 




Table 3.11 Determinants of Chinese households choosing commercial pension plan as the way 
of after-retirement support for financially excluded households 
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES All Urban Rural Literate Illiterate Non-migrant Migrant 
Objective FL -0.00593 -0.0174*** 0.000984 -0.00942* 0.000110 -0.00519 -0.0155 
 (0.00415) (0.00632) (0.00515) (0.00567) (0.00804) (0.00414) (0.0182) 
Subjective FL 0.00758*** 0.0111** 0.00484* 0.0106*** 0.00294 0.00660*** 0.0274** 
 (0.00254) (0.00455) (0.00280) (0.00382) (0.00388) (0.00246) (0.0138) 
Risk tolerance -0.00333 0.00396 -0.00487 -0.00747 -0.00436 -0.00321 -0.0237 
 (0.00562) (0.00995) (0.00666) (0.00890) (0.00853) (0.00555) (0.0364) 
Covered by -0.0122* -0.0210* -0.00809 -0.0138 -0.00682 -0.0124* 0.0551 
Social Pension System (0.00686) (0.0126) (0.00762) (0.00960) (0.0106) (0.00671) (0.0357) 
Trustiness of  0.0219*** 0.0358*** 0.0140*** 0.0260*** 0.0210*** 0.0197*** 0.0566*** 
Com. Pension Plan (0.00272) (0.00461) (0.00279) (0.00388) (0.00456) (0.00243) (0.0119) 
Ln(Asset) 0.00649** 0.00905* 0.00722** 0.0110** 0.00268 0.00847*** 0.00312 
 (0.00301) (0.00463) (0.00287) (0.00468) (0.00337) (0.00263) (0.0121) 
Ln(Income) 0.00337 0.00119 0.00514** 0.00190 0.00871** 0.00387 0.0237** 
 (0.00235) (0.00402) (0.00261) (0.00332) (0.00421) (0.00239) (0.00988) 
Male 0.000794 0.00219 0.00548 -0.00572 0.0202* 0.00449 0.000484 
 (0.00600) (0.0109) (0.00699) (0.00874) (0.0106) (0.00591) (0.0303) 
Age 0.00120 9.37e-05 0.000975 0.00706** -0.00181 -0.000548 0.0287** 
 (0.00241) (0.00389) (0.00229) (0.00319) (0.00294) (0.00220) (0.0125) 
(Age)2 -3.23e-05 -2.23e-05 -3.23e-05 -0.000111*** -2.45e-07 -1.57e-05 -0.000346** 
 (2.71e-05) (4.40e-05) (2.57e-05) (3.78e-05) (2.95e-05) (2.46e-05) (0.000156) 
Education 0.00349 0.00981** -0.00312 0.00528 -0.00852 0.00148 0.0210* 
 (0.00296) (0.00405) (0.00456) (0.00382) (0.0115) (0.00266) (0.0113) 
Married -0.00297 -0.00452 -0.00131 -0.00225 -0.0192 -0.00952 0.0575 
 (0.00981) (0.0143) (0.0124) (0.0132) (0.0139) (0.00900) (0.0571) 
Poor health 0.00398 0.0164 0.000488 0.00282 -0.00174 0.00520 0.00192 
 (0.00893) (0.0151) (0.0100) (0.0149) (0.0105) (0.00856) (0.0882) 
Family size -0.00519** -0.0130*** -0.00331 -0.00767** -0.00308 -0.00441** -0.0271* 
 (0.00234) (0.00499) (0.00233) (0.00336) (0.00316) (0.00222) (0.0153) 
Number of children -0.00283 -0.00931 -0.000169 0.00396 -0.00485 -0.00156 -0.0738 
 (0.00380) (0.00880) (0.00306) (0.00581) (0.00436) (0.00354) (0.0594) 
Employed 0.00108 0.00184 0.00385 -0.00632 -0.000800 -0.00222 -0.0309 
 (0.00748) (0.0125) (0.00935) (0.0105) (0.0116) (0.00715) (0.0401) 
CCP -0.0101 -0.0303** 0.00659 -0.00788  -0.00502 -0.137** 
 (0.00871) (0.0135) (0.0115) (0.0113)  (0.00842) (0.0617) 
Homeowner -0.0210** -0.0285** -0.0106 -0.0205 -0.0340*** -0.0244*** -0.0771* 
 (0.00842) (0.0127) (0.00999) (0.0127) (0.0126) (0.00860) (0.0409) 
Rural -0.00311   0.00157 -0.00545 0.000180  
 (0.00752)   (0.0101) (0.0131) (0.00729)  
Migrant -0.0144 -0.00123  -0.0125 -0.0505*   
 (0.0128) (0.0201)  (0.0169) (0.0259)   
Illiterate 0.0138 0.0486*** 0.00653   0.0134 -0.00330 
 (0.00872) (0.0180) (0.0102)   (0.00868) (0.0444) 
Province dummies Yes Yes Yes Yes Yes Yes Yes 
Observations 4,906 2,264 2,480 3,223 1,218 4,582 248 
Pseudo R2 0.2120 0.2919 0.1939 0.2119 0.2519 0.2180 0.4342 
Note: All Probit regressions have been weighted. Marginal effects are reported for each model. 
          Delta method standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 
 




Table 3.12 Determinants of Chinese households choosing how many ways of after-retirement 
support for financially excluded households 
 
 (1) (2) (3) (4) (5) (6) (7) 
VARIABLES All Urban Rural Literate Illiterate Non-migrant Migrant 
Objective FL 0.0486*** 0.0262* 0.0658*** 0.0429*** 0.0569*** 0.0523*** 0.0141 
 (0.0105) (0.0145) (0.0150) (0.0121) (0.0211) (0.0111) (0.0299) 
Subjective FL 0.0811*** 0.0958*** 0.0691*** 0.0878*** 0.0689*** 0.0778*** 0.114*** 
 (0.00667) (0.0102) (0.00866) (0.00803) (0.0118) (0.00698) (0.0225) 
Risk tolerance  0.0112 0.00481 0.0227 0.00515 0.0213 0.0104 0.0348 
 (0.0164) (0.0235) (0.0222) (0.0186) (0.0321) (0.0173) (0.0500) 
Covered by 0.0684*** 0.000284 0.103*** 0.0461** 0.101*** 0.0630*** 0.106** 
Soc. Pen. Sys. (0.0151) (0.0283) (0.0177) (0.0205) (0.0220) (0.0160) (0.0439) 
Ln(Asset) 0.0225*** 0.0335*** 0.0178*** 0.0367*** 0.00706 0.0241*** 0.00834 
 (0.00504) (0.00886) (0.00601) (0.00729) (0.00671) (0.00526) (0.0158) 
Ln(Income) 0.0241*** 0.0251** 0.0260*** 0.0222*** 0.0269*** 0.0248*** 0.0145 
 (0.00545) (0.00977) (0.00658) (0.00724) (0.00837) (0.00579) (0.0166) 
Male -0.0578*** -0.151*** 0.00408 -0.0903*** -0.00764 -0.0549*** -0.0572 
 (0.0135) (0.0214) (0.0172) (0.0178) (0.0211) (0.0140) (0.0503) 
Age 0.0135*** 0.0174*** 0.0102*** 0.0192*** 0.00850 0.0156*** 0.00619 
 (0.00287) (0.00449) (0.00387) (0.00388) (0.00518) (0.00308) (0.00902) 
(Age)2 -9.62e-05*** -0.000129*** -6.79e-05* -0.000157*** -5.17e-05 -0.000113*** -4.96e-05 
 (2.73e-05) (4.10e-05) (3.77e-05) (3.92e-05) (4.59e-05) (2.91e-05) (9.25e-05) 
Education 0.0112 0.00266 0.0354*** 0.00918 0.0112 0.0121 -0.0100 
 (0.00734) (0.00941) (0.0137) (0.00819) (0.0233) (0.00779) (0.0226) 
Married 0.0347* 0.0549** 0.0206 0.0287 0.0344 0.0319* 0.0759 
 (0.0180) (0.0271) (0.0243) (0.0254) (0.0253) (0.0187) (0.0624) 
Poor health -0.0402** 0.0286 -0.0656*** -0.00367 -0.0699*** -0.0415** 0.0102 
 (0.0161) (0.0303) (0.0186) (0.0250) (0.0209) (0.0164) (0.0898) 
Family size -0.0175*** -0.00446 -0.0204*** -0.0130** -0.0179*** -0.0153*** -0.0447*** 
 (0.00423) (0.00792) (0.00506) (0.00582) (0.00623) (0.00439) (0.0167) 
Children -0.00196 -0.00218 0.00126 0.000821 -0.00215 -0.000886 -0.0166 
 (0.00501) (0.0103) (0.00577) (0.00857) (0.00630) (0.00510) (0.0293) 
Employed 0.0181 0.0418 0.00663 0.0103 0.0219 0.0217 -0.0241 
 (0.0165) (0.0272) (0.0214) (0.0217) (0.0259) (0.0172) (0.0621) 
CCP 0.00305 0.00386 0.0211 0.00784 0.0306 0.00796 -0.0817 
 (0.0215) (0.0276) (0.0342) (0.0241) (0.0482) (0.0223) (0.0780) 
Homeowner -0.0375* -0.0902*** 0.00717 -0.0492* -0.0318 -0.0456** 0.00542 
 (0.0208) (0.0332) (0.0238) (0.0267) (0.0327) (0.0232) (0.0490) 
Rural 0.0119   0.00901 0.0283 0.00229  
 (0.0175)   (0.0220) (0.0286) (0.0184)  
Migrant -0.0246 -0.0606  0.00608 -0.121***   
 (0.0263) (0.0444)  (0.0316) (0.0445)   
Illiterate 0.00817 -0.0302 0.0618   0.0186 -0.121* 
 (0.0191) (0.0339) (0.0268)   (0.0201) (0.0620) 
Constant -0.675*** -0.834*** -0.661*** -0.943*** -0.336* -0.774*** -0.0565 
 (0.117) (0.183) (0.158) (0.150) (0.200) (0.127) (0.302) 
        
Province 
dummies 
Yes Yes Yes Yes Yes Yes Yes 
Observations 23,908 11,258 12,650 15,753 8,155 21,773 2,135 
R-squared 0.039 0.040 0.045 0.041 0.040 0.039 0.066 
Note: All Probit regressions have been weighted. Coefficient estimates are reported for each model.     
Robust standard errors are in parentheses. *** p<0.001, ** p<0.05, * p<0.1 
 




 Table 3.13 Results of Horn's Parallel Analysis for Principal Component  















Table 3.14 Kaiser-Meyer-Olkin measure of sampling adequacy, Rotated factor loadings  
                     (pattern matrix) and unique variances 
 
Variable KMO Factor1 Factor2 Uniqueness  
interest_correct 0.7005 0.721 0.0757 0.4744 
interest_know 0.6799 0.7799 0.302 0.3006 
inflation_correct 0.6878 0.6003 -0.0579 0.6363 
inflation_know 0.7147 0.7418 0.3079 0.3549 
risk_correct 0.5949 0.0973 0.9357 0.115 
risk_know 0.6103 0.1675 0.9289 0.1091 
Overall 0.6534       
Factor        Variance   Difference  Proportion   Cumulative 
Factor1       2.07629    0.14286      0.3460       0.3460 
Factor2       1.93343                0.3222       0.6683 
LR test: independent vs. saturated:  chi2(15)= 6.1e+04  Prob>chi2 = 0.0000 
 
 




Bias Proportion Cumulative 
1 2.7117 2.7387 0.0270 0.4565 0.4565 
2 1.2590 1.2710 0.0120 0.2118 0.6683 
3 0.8877 0.8864 -0.0013 0.1477 0.8160 
4 0.6031 0.5972 -0.0059 0.0995 0.9156 
5 0.3227 0.3146 -0.0081 0.0524 0.9680 
6 0.2157 0.1921 -0.0237 0.0320 1.0000 






Table 3.15 Descriptive Statistics of Objective Financial Literacy Bartlett Index 
  
Variable Obs. Mean Std. Dev. Min Correl.  








Table 3.16 The impact of financial literary on retirement planning and decisions of purchasing   












 Probit Probit Probit Probit 
     
Objective FL 0.0507*** 0.0113*** 0.00783*** 0.00303 
Bartlett Score (0.00679) (0.00262) (0.00183) (0.0018) 
     
Subjective FL 0.0357*** 0.00719*** 0.00534*** 0.00292** 
 (0.00365) (0.00137) (0.00099) (0.00104) 
     
Province Dummies  Yes Yes Yes Yes  
N 23,819 23,815 23,815 13,572 
Pseudo R2 0.0245 0.1244 0.1692 0.1861 
Note: All Probit regressions have been weighted. All the other exogenous variables are same and 
haven’t been reported in this table. Marginal effects are reported for each model. Delta method 




















Table 3.17 The impact of financial literary on retirement planning and decisions of purchasing 
commercial insurance and pension plan, using financial education as instrumental variable 











 IV-Probit IV-Probit IV-Probit IV-Probit 
     
Objective FL 1.0615*** 0.8402** 1.4555*** 1.8781** 
Bartlett Score (0.2278) (0.2955) (0.3561) (0.6324) 
     
Subjective FL -0.01333 -0.00881 -0.06365 -0.148708 
 (0.0299) (0.0405) (0.0500） (0.0885) 
     
Province Dummies Yes Yes Yes Yes 
N 23,818 23,814 23,814 13,571 
First-stage F statistic 335.96 336.4 336.4 204.64 
Instrumental variablet-statistic 11.23 11.28 11.28 8.38 
Wald test of exogeneity  19.63 6.13 14.07 9.55 
Prob > chi2 0.0000 0.0133 0.0002 0.002 
Note: All the other exogenous variables are same and haven’t been reported in this table Coefficient 















 IV-Probit IV-Probit IV-Probit IV-Probit 
     
Objective FL 0.3920*** 0.0800** 0.0738*** 0.0540** 
Bartlett Score (0.0771) (0.0270) (0.0178) (0.0180) 
     
Subjective FL -0.0055 -0.0011 -0.0031 -0.0045* 
 (0.0101) (0.0037) (0.0025) (0.0025) 
     
Province Dummies Yes Yes Yes Yes 
N 24,120 24,117 24,117 13,713 
First-stage F statistic 336.82 336.82 336.82 336.82 
Instrumental variable t-statistic 11.24 11.24 11.24 11.24 
Pseudo R2 0.0239 0.1168 0.1595 0.1890 
Note: All the other exogenous variables are same and haven’t been reported in this table. Marginal effects 
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